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CjI _il jj-v'l j»lA=kH_uil ^j-4 biotechnology < luAaJI 1 j>l 

~ L-frlo *.1 jii jt aJaLS CjLluj jjill j Li jj£J' j CjLi^laili j djljLiill j 
j j5 _3 jl i Cjl—J jLaj£JI j $.Lui£]lj p.1 jASI j »l» l-it (jLuJVl j Ajtilj jl^A 

(a5 -lC' J_£j jj A_idii_a diLiLaC- l_L3.j'ji^i ^ A . O Jjj*.ja Aja- dllijls jj.m. 'a j 

4_jjLaj dil—iLac. j— jjLj biological systems <-£?■jlj^l f hill 

j-Saj aJJLa-« Ajuala. ^I^aj ^Liill Jj A_iaJ! L^aJI Jj ^jijla | jC- t CAajIaj 
j—« ■">1 j^- (jA tgJjla Jjl jjj 'LajIS j . I^_i3 ^*Laa]1 j l$j ^jUll 

cell L-£LaJ! ^-A-i * cell & tissue culture LiUJ! ac. 1jj : 1 *jjj 

‘ gene transfer CjluaJl JSjj recombinant DNA J Vi *1 1 Ij^ll t fusion 
3_uljjll a Ai^euJ l t monoclonal antibodies 5—Jilll —^»a 11 ^LutaVlj 
S^ui^jA t L$lijj embryo manipulation 5ia.Vl aLLIa s. genetic fingerprint 
j-£j jj -antisense technology u>H JJs»j ‘ o£ jjJ' 

A f. \ ia &\ \ j| \ t-v Lia-jlj 1 itt j \r- ^ I iv 

a genetics <51 jjll ^k-j t molecular biology A_ujjaJI k?Jjjjl1j 

- jJjJiaSII j»jlc. J t AjjIajSII 


^ >i 1 —*jjj jjjj-uJI <*-*Vl J—La <_i»iHj (j^Aj jS jUsyi (jl ^5!jllj 

— UaaJI J Ajjalll (jjjia qC- jjJI ^l.laa*J ^j* — ^Jjllll jaj (JjS 

t 

^—3 LjjAaIIj j a jj A*a\ A\± 4 1 ^ lUiLuil CjJ^ 

£&1 







(jjjJiil ^ ULftc. jjLuijVI jSI tjj . ^j-uiaLJl jjlil 3S3 

j 'JJ-'" j.Lic-1 kiiljb ^ ijS — (JjJaal dtjLjj CjUI jAa. i—iV-v't'Vl \ a ^j~LSM 

4_$llc CjLjiuiA (jlSI jiailij LjjSgltj 4 ^LAiilj 4 


1.ia ,jjj tturli LlijS CjIu.uiaa. ^ le .j . antibiotics 4_jj£aJl dbld**]! />« 
* L»j mj .ilj-a ^-Lajj dlLjjjfLball (J»~i till 4—lC-1 luall L_gk.j3jjSjj.ull dul_S 
—jjl (j-3 4_iilJJ^JI Lj^AJI (Jii-uili UaS 4 butanol (.JjjLjjjllj (jjlj inVl£ 

. t. ** in ifll l t. t l 1I m^l ^ * j 11 i n M1 1 


i—jLt W^LjI l/ 


i JLjiJI Lij^ir- o^_iij JaaaII ^ 

t 4 m k .^1 1 ^ * \1 AJ J 1—LTV jl j'<1 jl'l l djL-fl-LL^J dl_C- ^JJ J djJjl^p 

lj_ C- — 4-C.JjjI l gil . 1 frjVL^-a j n-|-k 

(jVl (J^» ji_i fJL*3 l »■! uSHj f.ljdllj (.l-iill jjSjjI 4 Lj^jA J^J ijj 1 Ijjj^^a 

^_uuj t 4_C-lj_}l] 4_aJL^a31 4_dajl [JSluj ' i AjLxLua.1 JjljUj 4 4jlS.mj 

. 4jfcLb» 


(JLi^a ^ 4 ojliJlj JUj jl i 4jj.laJ! laaJ jjSjjJjII 4jj% il La ^jjj (j^J 
^_ya\J-a\ (j_^ jj *£11 ^j—uilj diagnostics 4 ujij-n l^Ti jIja jrlSj] : c_l!U1 

4_iSljjl! A__uiAijjl ^likj_ ijiLj J_iJaal vaccines d'd-^Sli ^Lii] t (j'_uuy I 

L51 jj ^dgLdl CjLijjSjaII JMd. <j* jjjll c tLyi i genetic engineering 

(Jxa ^ (JjamII 4^.Li. 4jjlia £jC- 1^-oli tg la ^jijiall 4jjjVl il 

(_£^_ai 4jil*3 dlj j ajj'kx 4j^»iu diLiujjJ 4-uiAiA 4 ^ 

(j-a 4 _iV^U 4 dLul^yi jUia .1 4 ( interferon uJJi®J^V' ) 

t _ s _lc. j human genome ij l)^ 3 ^ ‘ jl^Vl dULil! 

(Jj 5 Lg-La ^jill 4i*AjLa 4 jilaal j 4 genes dll ij^ 11 Liu jjj ^sl^-a 

A ^ 4. djl_Ly^k . ja..-'ii 4_d>^)A<a]l dl jjaJI W * j J_aC- 4 xijJ (jl 

jj-j- aJl j_jj 2 kjj gene therapy dLu^JL jL«J' 4 t.g ljk»"'l 






. j>t ’ \ J 1 JSj 4 4 jj' jjil (jjal j-aV' (jjr J ^ 1 o ' **' 

. j*-* <" L^jLiJaC.i (Ji jjioj 1 * 'j**- > IjjIjj AjuJjII diLjl j^irvl' 


4_jjl jjjl <* ■', j 4ja_kiuVl <&' j j dialli 043 <C-lj^ll (_)L?-a (j^ bal 

*. iA.j tilil t j_jV' (j-y UiLuJI (J-ijj cell fusion £^aJj 

i 4_a.jLd'j L_i\...i%ll J ^Vi' j Aaskl^jyi dillunll 4~‘ilill' jjS JuuVillj L-jlili^U 
0 AAll' £3^1 j 4 <LujJIj jl jj>ja' (jj-i (_j* '' ^^ '' J L-'l J^u-vll j (_jial^aSn 4-ojLl<aj 
t ^ . ^‘' 1 > 111 4 0 m 'jj'I 1 ^ ~'i *\l A J'*' 1 * ‘ -U ^ «" 4_lljJJJJji'J 0 w ' .^w " 

^LHyj 4 o-l_jJU CjIajIU (jJJ (jjlAill ^Lliuavl' OlaLUa ‘ 4j»own'll I 

jj n-ir- (J_ao 4 A j)l nil (j^a (Jono" j Aji'Utll Ui'jjLajl (j>i» I 

jj _a jj ^»_J ^j_ji j — ^j-ialll L_il_il1 LlUjI I—aj-jj — i jLjUl'j 4_jjljji' Cjj_J j]'j 

A jjji£j j J_5—j'jjJ' (jjta-k*ill (_j-a £-'jw^Uj 4 o (jUa'j*V' 

^Lik^yi » jiw i j jLail JjU' Ij^. j]jj£j J w~i. o' i dilj'jjjwil iji 

j-Lliyj 4 cloning ( ^LuILujV' ) AJjlillj 4 embryo transfer Aia-V' Jiij 
[J .If] 3l 4 c-'jj" j' j qaJl (jjalj_ol Xwa (J- jail CjlxLuiSli 

O J>' ‘’i S.i'-l^jlj * J C.UA11 (jC-j 1 jj’k-" (jjai^yal jjC- l ^-^jmlj 

diljljj jkjju-taj] j 4 «■» U^lj ^jc- 4^jli lUliu jjj »l l-k.'i.J < {jjlll <_jo AjJSLoI' 

. ^luiiVl jr^LaJ 5 jj.} 1 jji jl La jLaJ ^ Lul jj ajji^a CjU'jJ^j 


4 « jl^n' lj biomining t _ 5 _a.jljjjil l£1Lja * 

- j —SjJ' j ‘ o—* t iLl-u i ^ Lll bioremediation ^^-^.jIjjj)' 

^1—u]j 4 4_J J^kj]' Cjj' -k rlH j ClLlJj'Vjollj jj_xi.j jJjVl ^Lul j 4 ^ jj jjj" 

4 CjLjjjSLjaII ^ n k o " LSill jjjj-la (jc- ( <c-l 'uni ^ renin 

4.**il •% ^i.^kj (J—l-^ 9 'g 101 ajc.Li*^JI djLoj^jy' j 




Ur jJjjXj j—— JI 



iLJU xL.1 jS _ 


llilj >i<»j lliVl •>A ^ _ &V Laic- L-JajC- «.j_5 jLlll Ijla ^xL 

j>La jl l$jVLa-a Vl (j-aS — 

-jn .-Vl ^ ^-Jc- f ^ -*H (jJaiu CjjSj xlj . jj- ■ ^->11 ujIjSII 11a Jl* 

» __ > , J 

<j—a Jjij LuS ^ ■ Iil jll (JSjIJIj Xu (_pajJU l^jl t'l.hj Jjjll 4-1 a1*-11 

<0 (Jfl <u~i J& S^a j^Ul AjiliJl ^ya jc,] jji (XlijL* <j»lt A bale- L_u£ 

Laj-utV u* i—ijLuiVl (jj£j <j1 cJjl^. LaS i l_uSJ1 qa 11a jjc. (_ji S*l j2l 

. a jjLiiT- l$Jl — ^jluUa <liui1 (ja ~ <—i jC-i ^jlll ^ikXl jaII 
f.(_j jllll l^-La - aj^LLd — alsli L' ,’-.<» I1a (jl (J»l ( jjjl 

ajl_jyL ^(jLail £*aljll C_U^«J1 ^JLaJl 11 a ~ Li^ji ijjSjjJjII ^llc- jjic. (J!aJ (ji 

• JM'j 



1 ^ ^ V jjoti-^r.l — 1 ...^i'l _ j^iL±<o 








(<> 


Jl 4_jlaJ1 jj-lc. 1_L^.jjjll CjL-ulfLaj j Cj\ 

jL^aJI (J _lc LulJ J (Jj — 4jjjj5ua jt AjjI joa, jt ilul£ Ajjljj — t^jlj jS~aj 

Slj_i!l CjLjLia. : Qii^yJa ^1 4_pJI Cjlul£]l » t/dH L^LiJLjj . A <jjl j_^il 

J Aaas $1 j_lll Ci\ jijit L«li . prokaryotes Si j_lll ujLuIajj eukaryotes 

0 

^LSJI uj^j aSj ‘ chomosomes j o\y Uli>Li. 

L^LaJI aa.*!* (jjJSj a_5j « yeast Sju%H£ t Sa^I j AjLL ajj^ l^La 
S_ijj| LfcLpU, (J_*aJuSLi olj—ill CjLuIAj Lai j . lAjlil jjaJlj lAjIuLull Jua 

0 

4_jjl jjjl L-<$jaL» AajJ Uljj ( LulaJJAjjlll ^jJaj c LiLr- LgJ <AJjdk« AajJal j 

Ljjjilll (j-* J t (jSia, fSj>-a tfic- “Ale- i f jXjiuiJI (ji 

. vliLi j Jjill lgo!l 'll i. «j - Aij La£ t I^C-I 


(Ap4 
cell 4Jill 


( pL-kuj ^a S j$ ) <jli. i-ySjj JlSlI ^jllj 

: tj ji <LUj i ajjaSj j ‘ 5jjLu SuLkj 










i-JLc OLaI/■ 


iji.£-!A_Li»Vl 4_Lalix Cil aJia oi_*j : muclear pores 4 jj_^ 11I L_>j2ill * 

frl i a»Vu 

J,...a-kj Si j_iil CjI jLi-i Lj^Li (ju (j-^j < nucleus Si j_il! * 
jx i—t)Lc. cytoplasm (jc. L^L^aijj t dilxjjjxj^SLlI 

. pxjntull (jx O * • * j \ j-- ‘i (jLuijyi 4 ^3 1 ^ -v A.luj i Sl^lil t—i^lx- 

4.-Lk1j ^ x-vTi Slj—111 (J__ilj j\ » ^—uls. o^—Aj '. HUCieuluS * 

• ribosomes cjlxjjjjjll 
1-LiiJI £ji ja DNA 1-i^ (>» <—iltn Si-» oiAj : chromatin * 

• histones ctilj jIlua diliu4_]a l udjl t-u ^ -^Sj i 

f j^y jjj—II U-* ‘*-M a o^-*j : cell membrane 4 -jIAJ! ^L>ic- * 

J_£ ~ U .J cj i E . y t djliujjJlj (Jjl.UijllI (jx LuLuil protoplasm 

. | l fiA-A l.ll 4 -iIAJI ^ La -V~i l j, j_J£ jA f jlibjjjjlll J J . LCA^il 

^ yL y\ ^' li jlgji- oAaj : endoplasmic reticulum AxxjXjjAiyi a£^11 * 

• 1 sjll 4—^L=JI i. ! ~' j->. jjJ] ^ j. %j, 1 Lgiijj l$J jc-j diLiujjjJI iJjUxj ^ 

. I fi ~'j_i tfij 9 4mmjj;" dAjj^aJI ^ Jamj 4^jJjx 4jj£cA yA (jj^ 9 _$Aj 

4—j.uxVl O ^ 1 —*^>^1 ^ <•>"> cjUx—uia. oi—A : ribosomes sliL«jj^yjjjll * 
JLlu jxll Ujll <xAiixx polypeptides ej brunl ^ S jy-& ^ amino acids 
Lij (j_x i-illUj ^jMjjluJl (^3 zyyj template <-jM£ messenger RNA 


^3 4_ix j^Ljnj m cLil-j.i.<ar- o^-Aj : golgi bodies 0 . >1 y*. ^LucJ * 
^ jl_k U jljal jl 4-Akl! (J^Ij ^A.V (jlSx (j* AlAli jaJI (Jijj 4xlxc- 

. “LmSylll CjliujjJl Qit») iJjSjij tjx*j LoS < 4xiiil 

4_lxl^ll 4 jl^kll (_£jJa] 1 ^LjJliJl jl^j-* j _ j _* ^kjjix js ‘ j* y>bj i uni i * 

. ol_jjll j ft yAjjInull ^jjjlx ol jlll (. 1 i*r. aLj . oljill 

x^y S.. 1 ta x i—ljSI Jj 0 j_Aj : mitochondria ( di'a^^ll ) IjjAljSjjaxll * 

( ji-y, ta ^ Vi ^, hj mi (j-Aii si^jiii (js 



j«_JI 





(JjLLuJl A-jjUl 4jUall J-lliy lilljj t *liill (ja <a!lL*J ] 4jjLoi£l! djLLlail 
J-asj . " j jn lul l " mj Loj2 4 L^laJI l$j fjij ^jjJI aX/K^II j jjj l A1 <U 
i-4i ] ^ j- 4 M- 1 jl £-* LjliLs. Sj>j-a ^ Li^ll Qiuu Lijl LjjJujSjlialt 

isiyi ^ [ 41 * 4 * li*. ry li'jk non ji^yi ^ 41 . js jjL 

^j-C- l"i 1 al-vH o ±Aj j 1 4 La dlt-la £ taaj oiJk.1 jjl 4 ila-lL .Kjj .iij 4 

•[ V <_$ji*il (jljiaJI (_>ulj (jV 4 -laiS f>Vl 

J-jV I fjJt | dl Lilli LLAL-J dill 1 h’MjjjjKH j J Ljjj jSjOJaII (jl H jjj4j 
<—i^LuiVl LlLL symbiotically LIsISj l^Lc-jlml iillju <j^ja£j L^LaJ ^jLII 

. ol^ill L-iL«j»-v1 (JlljVl 

CiLiLj jjj ^j-aj <_i3LL i_j_iSjj ILh : cell membrane 4oLkll eL££. * 

Lai 4 4 La.II » L ...11 Ad) jj-vlt L^LaJI fji jA j . 4 jlLll 4 *l*j 

{ja frlLwlI l^gj Jfcai^-iS oj^aaJIj LjjSLH£ l dllill£ll (j^yj di Lil) 

. jLla lIiIjSaii jja jl £ jLaJl 

- L. ^ (_j_Uj t i !,>. <, j n-ii Lila jj Haj : cell wall 4jlA.il jlia. * 

(_£ jLaj LaS 4 jjljjl mjajjlb ^ Lit all jjljjl tall (ja jjjSjjj 4j~~lLill LTA All 
j-a*JI La^iLall ILAdJI ^ jjljiLJI "* u „ i . (jjAJj djliu_jj ^jic. 

. 4_ilA.ll jl^aJ 4—iLkJI (j jjjl ^ja '/. ^ 1 jjll 

L—j j-AIll j f . > ;-» $ 1 1 lL»*j *L£c. oA_aj ^-IjJ bLaj : vacuole 1 j-vi * 

• c^y'j j'jty'j 

CjLu_uia. & 1 a : chloroplastids Jj^All dldiLiLlI j ) jj jKI) * 

dj Lilli Ll>L* ^Iau - j*'* 'S'r “*^.' ■’'* v JJ 4 4j^Ij 4 ' .*r. l 1 ^ »l«*i » la. *, 

(jttAiSJl 4*uSl qa iSLkll (j^ an£ j) 4 photosynthesis ^jdall JjLojII 4 j 1 a»j 
4 jL l a im . 1 ill Jia^SVl jlc. jJjj (jjJI ,_jAj 4 4_i-^ jljjill dllIj^aJl (J_i*La*il 


^■\ 






c»L.I jS 


jaj (_^UI j-a chlorophyll (JjSjjjISII j . ApJ 1 CjUjISJI 

iakjjj t f- l j. >■ A l 1 diljtiill AjjAjall jA j i Ajuil 

dl I J JXA\ i_jj A-J^ill A j ihC-S/I (j^4 ^ k.uj'l t »11 


JT*"rA^ L>* ojJJ -£1 lilll [_pa*J 


A&LulII diLLJaJI 


: S_iaJ o^Ldl jj-«j a_ju J macromolecules A£)Ut dAjjja. Aaj 

cj\ jjjSilj proteins djUujjJlj nucleic acids ^Ua.S/1 

^ L*lJ J • fats UJ^'j carbohydrates 

j.\ %jl Jaa t-UJj JjSj oJ^- a 1 ^ CjAj ‘ Aja^I Oij^ 

* 

1 U a jU L»i . J^aLSlU A_j 3-nSll u-^i lj-jjjj (_5~® djlAa.j jl Ajc. ji 

. Ajjjill ^HaUa.V' j djllujjjll (jr^i Ail' jj!' djUU*H Aj*dllj 


amino acids a, jiu l (j^a l - a-w i (j_a (jjSS dili^La djljijj^iil 

*JJ -*- 43 (j - 3 peptide bonds Ajaimil -LjIjjH ^ a > a .~i AjjLuS JsjIj jj Ajajj^a 
(J—ui^Lji —uljj . J_£ j±-*} tj - 3 ( j£-S^ ) A l iulm 

djl. i Mijjl jj ji 4 Sjj— udd djjLS lit peptides djl.i jin a.jI I 

ii — jj-£I ji L$ja a. jiuVl ^jiaLiiiVi ^.ic. <jl£ Ijl polypeptides 

■i-iJ ( ^ -Lbtti (J «*> Y * « « <jfi] dll mj^ill ^jlr\ hi S A-LuLuJI (J(J w~»J 

(JLaC.1 djLjjJ A .1 ^-v a i 

£■—mlj {JUa^a ^>iaJ ‘ olj^Lk (JSojj ^utaJl (_J£jA ^ (Ja*j t 

f-*l . A jajl^nll I a (-jjLaj ( ^ >u>ll-J A_jjL»jSJI t'iNr.l «"iU ^ 



proteins 



\*jljJL-j^ i 



oUl S 


hormones dil—ij-aj$Jl j enzymes UjI <u pyi : A_sjj*-all CjLLjjjJI 

P_iaVj£ 1 Ij i receptors UiSbSi moll j 4 antibodies SiLUAall ^LuiaV) j 

(j —11 j ( 5—iiA 1 Lallac. <u ^.xisiSl oVj—1 (_$a 11 ) collagen 

• haemoglobin 

A_iaJI CjLjjtSll CjLiij jjj ^ (j-Hl A jn^Vl (_pal.-aA.Sfl p-a Aa,_jj 

; (j* UJJ^ 

4 P-J JJJ 4 (p_UIJjl jjji 4 pUVi 4 liljj j' ) > ul (J>l fl-k 4 (pad jlj-Mii 4 (plAji 

4 (JJxLjjIa 4 tiL-aLjpA (paAA 4 (jj^iU^La. 4 (pj_yj JJ 4 (pul Jpj 4 (jljpjp 

4 pUjAui 4 jj 4 (jj LiljV 4 ppVl (Jjl—LjS 4 (pllj ‘ (pUtajAll . pJAul 

f-lA—C. ^—3 ppJ J ^jl_i 1 $aaj daj-laA-all o_).kU3»JI (pal A~aS/l ^ . p-Vi mA 

oA_A (pa 4_J_Si p-kSj ■ ( A-a-uiAJ A_i 3LJI ojjJlaJl (JAaJ jlaluij Aj£J 4 (jluijyi 

^^-kj LaS 4 | ^JpAii La£ ^ UJl !ji pSl ji (j jAj£ (jj_)>a,xll (paLaA-Sfl 

. IjAII Jjlaj £}li pjjp <_$! (_yi (palaAVl 

(p AJijlj AC- JA"y <4 (ji An La VI (pal<avSfl (J£ tilpuij 
■la. .j'Jpl (J ■ aaj . A ill-i-a A pl-v A_LuiLui l. fl i j j ( Aj 1 1 til “ 0_J til 
Ac.ja^> A (^) SjA pJJ ~ (paLaAiVl aLuIui pill — AjAjjjjJI 

ls— 3 (u) uskjjS-iB »jjj ‘ (pAal_aJ carboxyl ( a_i I I til) Ji-uiSpjSil 
iAp p*j ~ (PaoLaJL amino group (V Aj <j) p*Vl *^>aA-a 
cH*' (cPJJf^) ^ jW p^ UJ-^ LS-^' (palaASfl aIuIui 

\(j .-i i If- (_jj lajj 4 (pi jp_Il ALmlui (P^£2 (jl Axj . (pm£ <C._j-aA-aj 

(pa (paLaAbti Ajiil-vll (pul»LuJl pu uAajLa LuiLuii IaJAaj ajua Sjjj-ca ( _ y i 
, AjillaJ 'Wi (JaII p j_JjJa-all (pi jpll (JSai j . (Jtljj 



Ur jij •. ^ 1 jUt 





* —(jiUa.Vl 
nucleic acids 


— jjLkiijyl "i~a. LjjjSJI j a — la jajk dll iilH.ll djjljjl) SaLa1I 

1 -j' LS jj- HJ LS -L SJJ - O ' * ^ ^1 1 45—* -- 

^ 5 -a v jLa' o^ j^l 45 ^ ^Lp-Vl J£ . deoxyribonucleic acid , DNA 
J. F . jau-ia jdjAjjS jlAjj daxul (_£ jxujjja ^ilc lAA 4. _iduSi . UaJI 

£jp >11 diljL^adau a j^i .^'1 a _Sjc jl a.._*-i 1 A“\H ^L_c Miescher 

Kllj SjjasJI Ij^Lat ^g£ ' ‘jajl die. jjC Alij 4 | jjl£i jj ^uil die. (jilai j J 

lilLa-mV 4 _jj1a 1I dlU jj%H (jalj ^g —!j frl ja*\ 1 I ^aII CjIjS j A u*v%ll j AdSilj 

Watson & (j_j_udalj l^.lc- 4 Ai 3 djSjj (Jj^-olij Lai . jjAlLuJI 

^ 5 - 4 -^j spiral (_pLac. (jJo-aaJl 1 a*j . 1 Hof ^Ic- Crick 

dl 4 jdlx ^jjJL stair £ jA <J^ jAjjj double helix " ^jAjAil L_d>lil " 

1 —ilLu . jdjLuJl ^lij I.a^ j,\r, 4 di'uiij jil’i j iS j OH J jfLutll ^ja jldU. 

4 J-S 4 J .L^in 4 bases ax-IjIII jl djjjill j ch® ^xl^ (JS 

A_djLjx£ Jajl jj L&gdajjJ Ltlu 4 ^ jA] 1 ^ ' '1 ^ A-vf % jH .nil A q'-v i dg d 

>u'l A _iLk. 1_ ^Jtaj | dal_uill L_i_L>aj j SAC-Lil! di . jAjSM j_a 

j^iJI L_$Jtxj SAC-till (_$1 J dlajUjAil dlLmjjil AX. <_£ jjjjj ^jAuSjjAII 

• nucleotide SA-jjjill jl SA_iil jill > ^ d (_$a]I jr jaII < -iiL^ (j« 

. £ jA j_^all 4 _lJ jlll 4 } HjA 4 jS_iij Jj-jll djAC-lill 41 jIa^jJ 1 jjj dilA j'j’U 

a a-v jI jj _uilll 4-ijj .lall 4 — i 1 j’lah j^L. k-ailTV ^ jA j^oll 1 I jlll LjLa^j 

4-Jj-3 Sjlj^ dll^kjA ^glj UaII jAajC lij (J^aaII (ja 4 dauilall 

T Ja Jal pH ddiJAS. djA JJ (ji'jc a] jl ^ djia da.jA HI ) jUiJI 


JaII ( I ) 










oopf; 

jr jJ>3t ^4# 

( i ) j—u^Vl : V Cr->-> ] Li-ili ^-2 bases A£.Ij£]I tiiLiA 

Guanine (jr) J ‘ Thymine (T) (^) j < Adenine (A) 

4_&^AZk_« jl*±ij (j±i&\j . ytosine (C) (l>“) j « (G) 

(jjAjUlSi 1_«i 4 purines Ciljj jjJl ^juAj 4-jiiaJ! ajjx«uJI CiLS^aII 









JlS-il (ilLi* j . pyrimidines dil a 

<n i ill j jJI jj_ a ,jl_Hul i—J ^ = <Jll j"l < cil = 1 : (jl_SI ^DL_uJI 


. ^ d) t 1 Jaljj U^J U^=»f*J 3 £ ‘ O* ) 



V-# y 3 ^ l*® 






A-LiaJI ^ lc. V] 4^&Luii! <J-»£jV 4L.ia, LS^ O i^Vl 

(jjjlj^JI jjl L-a£ ( 1 Vj 4*1 Mill iJ«*£jY (Jj JIaILjj l li.ll! (j* 4 ^!ja1! 

£-* V] <J*IS2V iLii. (jlc. (j* : (JIaIIjj ) jjdUJJ* £* Vj 4-*LuJI <_1 *SjV 


*..».!& OLjIjT 



4jujVI llift Jcljil a jJ** 

^hliTi 4Jhii JS ^ ( jw jXf juijj jkl ) 3 jj <2U* <j! Ja»V 

^ £Sl>»ll • ( »JJ«9 u* ^W-» ) jSsI ji (jljJjW 5 O^'j 

CtfWJ- 1 *' • jj J j*j tH* 3 Vi 3 t# 1 *jj 4# J* 3 * 3 V 






0 L 1 I jS 


jSjuiil ^ ^ jaJI J ^ nl% ^^ic- t-$j j**•'■» (jit LjAlt ^ S^tla (JS 

(.jIajjjJI (Ja^2j . 0Aj jj dliii (JS»uT'l ( AllLuijij UaJjj.* <_£ J^jjj ^ mS Jj.il! 

t ; , 

jSa.ll laj jj 4 jj 3 4jajl j (jjjJa (jt AjjILlu jjjSjuJI * jjSjll A » ilTialt 


lIj\aj-u jb ‘LcJS (jli Iaa ^jic -j . o jjt Tiall Siujjll djliuijij SAjjj 

» - 

A al-v ^ r ^Sj (jjjjSll Sji £-4 aJajl jll (JjSj j 4 (jJJ.i±ijj jS uil'u JaujjS 

a_^Aljj . 4_lj.laJl ij lc- SjjL-a-all a a'-vll O ^Sj JjjjSII ajj j jSxu 

T ^-St 0 (j~-4 LI : IaLjI Lj a 11 <LiaJ jl ,i-> in jjLuijillj (jjiliJ jll jjjl$J 

Li ' ( j, ‘ ° LS- 1 } r (ja jl ^ “Laj3 J/4 r ^lj A^t j3ja (ja I jLl ) 

l>* LS J^'j r C5- 5 } ° (j —4 i_£jaj S^tj ‘ (jlitlS-4 (jUbkj! ^ jaj^« <-_iijl 
^j_L 1—aS iiLuJI ejliil A_)L^_I (ji jjSAoJI ^jlaall 4 nSj li* ( ^ic’J • ° JJ V 

: ^ 


jjljVl a lj w 11 V* dj ^ I t j o 

aiaSail aJj.laJI 0 — ^ 1 (ju ti ^7 lii — T 

i 

L >4_ij jj- 3 Lljja lil jj_£lLiS>ill j^juljAaJ (j-aj t ^ ^jLjSII (jjSj (jl SjLIIj 

lj j-Ja IjJj Cjljolaj uilljA (jSlJ t (Jlaall liA LS | T ~~ O jtia J sIajVI 
: oLa-jVI (jaii L$j*Ij 3 (jjUalij i LaSc. 1 jlj lai*a 

T - (Jil i dj M £ — ° 

'o - j U i 6 ^ - 'r 



(_>2»al—a. (Li.ill) {jjj-lij <j, (_J jj-ill (_pxa»aJt L_ljLaj lilLlA 

ribonucleic acid (t—ij) (_jjj_lll a-^ , 1 1 j_a ^ ^jj- 1 

a_jjjj]| (_y-»l a~vSM (ja» jjJilixi! 4_uiliil (j>>avll 11 a jJSi4J . (RNA) 

AjLu.jjjIH (jaa*J L^jli SaLall (JSJuj (Jj i a..i-vi t cjUjlSlt (JS 

is-* °jj^ (j-5j tjjl' J>j • ( retroviruses AjcUJjVI Ol^jjaill ) 



Ljt J.-$J j-^Jl 





A.LS (jJiM t Lijll JLLn a^jj . protein synthesis lILL aUac- 

4 | ) 1—ajL SJj_La a jj-iyi 4 Ijjj£ ^uall (_j£j o) lull tKJL. 

JJ -3 VJ Sa_)_iAll Lall Aajl_^ji Ajjij (jAj • LallS LjajA Ll^l (A^taiy L$jl (_$! 
J-aaJiV L$j) j»-j 4 jj-yj V ribose jj-aj L$ja j£*Ula : tjjjU 

Uracil ( U ) ( c 5 ) >3^—“IjjUI Sac-La — l$ 2 c- ^Lai — Ia3)j ^j^-Lill Sac-la 
^jjVl ac-IjiiLa ^ V jjaiaVL ( yjAjlaitS J 1 >>»jl -jjlijj jj3ll 

jj_k^ Ls^ll tin® ^jj • ( ^ t x 4 (j < i (j-A (jal Ij^ll Jaj^^Ji ^ 

Lijllj t jj-aj jjjjjll Ljjllj i ULujaII Lijllj 4 Ljll lg «ji1 sajac. 

. JSUB 

L-Aaii Sjj-i^» 1I (_5-lc- a-«i!l)ij jjjjjjJI c5,)-?“ A <jl Lj£a 

*jj *-**'! o±A (jlj 4 aL*jVl aKU aVbj (_$jiaJ Laic- jaJ) 

Li all Ajuiaj L«t 4 j_aJI (J _a a. j.uaS/I (jial _a a VI £jLj a^>u aa. (jJI Uaa&j 

jjl£ll La (jA c- ja. CjLuj jjAl jL£j . Aja ac-ljiill ^iva'l ^ 12111 Jala baaaa^a 
, ■> l g La e j~a JjV A_c.L-a ^_juiI la_Aj ) gene Ch£jji lU5j ‘ 
Lila_ujill LyJai. £jLj j*?Jlj . ( I ^ H j»lc. W . Johannsen (juLUjj 

r 

(Jl j-lal LjLLj jjUl ^ j» ■**'! /. .;• .< «il (jjj o!jil! <jjLLLa ^ . Lall ^a 

ala j2 ) a LL j l_$J Lijjj V junk DNA Liall LL (S ajJ1 CjIw ilTi" Ja 
^J al | Iflll Liall jjA X^o (_L-al aSj ^^lc-Vl LLSlSJI (ji lg2i m i 

U~&J 4 (J-akJ 1 CjLuaJI ^c_ 2 a ^ ^VJI L^'ia^ a AwU-ia (jjaJI ^L 2 ^1 

iJ -3 ^ -'Ll! L^LaaI dj'L>_ Lai' »aA 4 promoters L 1 Ua. 1 a i A. l l 

• J 

(j-j !)IA» tjJj—uoVl t j i a. jjiiu 4 cell specification <j jiaJI tj ^wvL ll 

. ^LjSaill ILL. (ji A -vla’i 1 j ‘Xlj 4 ^Ul Ajdk 


Xi 


Lr j'j '^*j—I' 



+jS 



■4 C-Llua ^ 3 diL-u-% ^4 >iTi oji ut (JjLujj (JJLttj jji] Lj^lt 

AJj J j {jJJJjJ jLuu A^t (jjLaJlj . ill illujjjJl 

^_lj Jj-aj A2 AaJ^ll ^j ijt> II CjI jaII L jjc iAAC- (jjaJI (jjjj ^cjuu jjSuj 

^j-S Sj^SaII J 4*il *io ^ kin j jjjjl_4i SaIc. (J _jJa ^ jl jjj . ^ CjIIaII 

jrljjl O -1 ® L -*'^ 4 ■» i hjj ( XC-tjSJI l j_ a Iaj j Y £ • [jx lJ jjLuiiyi 

£jj ) (ij J) ^4*^' uJj ~ 

j>c- Jjj_u4Ali dynorphin tj-jSjjjjAll j-ujjJ jLLdl t ( Ac-lji 

Lulj L»S (j-A?J' Jjia ^UL . ^jlujyi ,^3 Duchenne u^j* 

. *ui Ac.\jill c'j^ 

c $—_>*—“* A ^ U .)•>'! (_JA_H Ax-ljlll ^il ti - .u«*'j 

J^_L is Jic~ 4_»jl2La bases xc-lja ja <jja jSdl j i codons oUja_j£ 
( a_c-ljill ) lJijjjJI aa_c. <jL£ Ldj . ( (i ^ ^ jl ^ I 1 ^ J (j_iaJI 
UjJjSj] a_u^A_i Y £ lilljA ^jjSxuiS ^ t ^ t c I ^ 4 -*jJ liall JSjIu 
. A^lj ^ U4i l (j ‘f> a ^l ^jjAjS (JS jiuiJ • ( Y* (^Vl t J USa* 

^ A^l^ll jLuij ^ ■ 3 !,i] l /j j ** JuaSH ^ AA& 

* # 

, fLjljlj ojLii) (J 41 > <T*> n Cjl_jjJjSJI (_pa*j (j) LaS . (jj>ij^ 

^1 4 t5~®*d 1 Aj^LxII (_jli 

Jj . ^ ~!jj (_pa_«A. (_jV j < stop 4—*JJJ o jLullS 

jjjluJtj ^JjVl Cjl jikiJI 



L>r jby .&jyJI 


ot 
















^_pal (_J£l o^jIwIaSI CjljjJj^il (JJJJ oj_jj-o ^ (Jj^aJI j-» j (j&Alj 

: (jjjjixJi A.jnflV' 

SjiuUl) CjUjj^UI ir&rt I 


a* <j* <_>“ 


o* a- 
a-C C 




(_>- 


<_>*• £ l - 1 c>" 



fcj) 

^1l-ii! 

|l_lntl^ jLiuji 

(J- \ £ - dj i £ 

liLUl jlijojl 

^<J-£-£0*e - 'o-£ 

(Vt) ujT/1 

UJ 1 — £ 1 £ 1 1 — 

(j ji') U±*“jAjj^ 

JU*(J*“ £ (^* Q» ~ 1 Q» iJ* 

(jji) O^JJi 

ec- 

(mjj) <j^-£yjj 

(_^1 1 d) — (Jj i (J 

( ) Ui^JJ* 3 

1 - (±1 (Jil 1 - ^ (Jil 1 - i (_yl l 

( J> ) O^JiJ> 

-i CC"C(IC''cC 

(^ ) 

e 1 c ~ u e 


^ 1 (ja — i i (j« 

( L>4- ) 

(Jj — ^ (_)j tlr-i iIj -{ju 

_ ji“ ) Ui>±“ 

O* £ £> - (Jj £ ij 

| ^ yalAii^ ^ jAlljutXui 


( li) uJli 

U* <ii d: - <±> (Jj £ 

| LuS ) (jjjVl t3i^ 

c U - 1 u 

« 

(^V) 6^V 


(j^) 


<_>“ ( -> o" 


OjUuli (Jajuj ) £ lij I 
CH L>» ~ '— 1 ^ t>“ 


(<_>“*) (jj^luiA 




XA 


II 



_ iyj* Ji _ 

‘ * I 1 o ji >*aH <—iLjjJjSJI »*■ .lliL 

• fi 

(j-uu 4 jh iill ttj_Lk]|j ) tjSlSil (jlc point mutations 4-JLiiil SjiUI 
jjjj jiUla • ( ^jIjSSI ^ S^cla J_j3kjj (jl 

S' O^J-W-^ ji (j-^jVVl (J«~> Atl S j» !Ua 1 \ l^jLjjJjSii ,j<9 (_$l (j-4 ^Jj4 ljUjII 

L-iJajI l flfi aj _ j-j! (_5^ i—fJ U>% L>-1 (jjMM J 1 U J *‘* >^ 11 
till—iAj . | (JjLuJI [J j jaJI fji ) Sj^iVl AjijjVl CjUjJj£JI 

(J-^C- ^ tufo i_iSJJ o jLSl CjUjJjSJI (jjajLj (Jjaj J3 <ikij Cjt jiia 

J i (jj-tuj^iill jj-S ^ tiiSHll cJi^^JI jjiia Jl« : l^La'yj (_jU! 

£ c ^ ‘ (ui-a-“) C <■*• ^ <J—a 1 (jr 1 ) cf^ JJ-^ 3 

(J^atl£ 1 (jii •—iUjJjSII ^ ih ^11 JjV' uijaJI jjiii J ‘ 

jjjJjS]) Cjl^ilall o JA (JSj < ( (jiuijV ) ^ 1 1 t ( ) £ 1 £ ( 

. c 1 Jj ljS>SJI S jLii J\ ^LJy\ 
(base a^tl—Sll) cj^aJI J (^Lu ‘ j ^AjjIjjII S^jLillj 

« f a 

^xi £ 1 1 fju 1 : ^jlnili t 4 jjjjjjj j ojjt VI I jJjV 

: JaM AjjIj l!iI$.I j§ ijL J13 

(JJI >—1 £ 1 1 o» 1 

0“ ^ £ U <J“ 1 : 

•(_>“*—I E ^ L>“ ^ : Jr 


jj-i A j'yV l (_p»LaA.Vl L-l.-UJJ (j-A>JI <jLjjJjSil L_L_UJJ (_>A*J 

Q j>1l f_g -5 i ojLiil 4 jUr. ( (jjaJI I^A <1 jiuu (jiij jjil 

(j<-J UJJjJf-ll JS—ij ( _jill 4_m^Vl (jJaLt^Vl ^jJ] t Uaii Jr jJ j^il ujjlll ^jlc. 


v*\ 



translating the code 


Lrjij&j+Ji 



i.«lc OU jS 


jl t 1 ^ 1 ' 4_jL a A jliil Aj.Va.lllj (ji^il 1AA qa A *> >m l jjlc- Vjl ( J‘ 1 

^Lny (jL^. AJ <Jl±Jjll (jl Jj-E LgJ^jLi. jl A jl~k.il (JjilA (j-« 5JL-U) j 

Laiklla j j_». jaII promoter da-dii*!! ^jLjj J] 5dUa jll a jj . (jj*-« (jJJ jji 

LjaSI <—i 1 jl (j—A aA_i.lj A Ij.W (jl A ai xu j . ^ i» o i l (j j> ll £ 

coding or informative 5_LAaJi ^ (j-jaJ ^-Liu <j\ £ ji j*ll 

a ± i.L ^U2 <jl (jinj - noncoding or antisense ^dLLj < j uj^* LaI# 

<-•*ii 'J ^J<H £_jLjj (_ju ^j»j j) j^ll ^d (_£dll (jJJj^)jil u& Aolj-aVl (j <*i l o*^ Vi 

T-jr^-'o uj^' J ^ j^j) <dLkjl' V *LAaJI <> 

^ j — T 1 L<^11 rfJjAcdl ^ydc- ^LLL 4 (jlijjjjill j idlall jAj (jdc 

;J ■ -»"' l 'A . ^jjjlj^x-l] jl iba' 1 i (_jj (_jj V — O al ^ . I Vl U_3 1 j-Sjj 4 ° — 

‘ transcription ^juJI ^lac IajjI RNA polymerases Lijll a jiaL CiLuji] 

Ja-ii jjj t LjAll ^ "'L W Ja-ulLall £jUu A_iC ^J_)jyi (j<» (■{_$ j^k. j» jJj jl 

5- sLaJ jj-3 Iajj i Ajlc- template LJ15 IaaVIjI (jj^dJ SdUsull ^djAaJlj 

(jl 4, lick*lLa £_^a t | V — O a l%jVl J a AA 4djAadl £j12j! Ala^all CjlAu^jill 
(j_ydijj . UaII ^jS 1 a AC 111] 1 1^4\ .all < Lj^ll ^3 a AC- 111 I ^A ~ (JauI — ^ 
nuclear RNA (n RNA)(^i ~~ Lij) (^jjill Lijll Lijll qa ,. kjv lillju 
*—*Sjjjs - jjadl SiLjij 4_iajjll i} u^LSj (n RNA) 

^jJl i LjjJI L. ja- j j_~v j j t lijjl .~ij«jiujj c q mill 

( aA-C-ljSj 4 _aUj1 ( j_ 3 <JLa*Jt ^^p»Vl UaII A K 1 -w. ^lc- ^jLull LaLaj lij»n 
u ~ jij ~' J j JJ^>]1 Jl.\nJ j) 4^1 AC-1 ^lilj (_f Acl ^lll (Jl AaluiI Aju 

• (jjtiJ 

6- ^j A . 1 ^' >* c5jj—dl Lijll jj^jS Jjl jj^Aut 

jj i jjjA^fdl 1_«i 4 ® i qj Ull AJc | £A-J ajLwuilS (J awj (_jjll ) ^ j_j 1 

i^( - ^4ti( i 5j1^1^ : L-i—Sjjll 4 I 1 I_jj-ijS jj_4 IA--v1 j (jjSkAjjJ 

. | iJj aAclillj a Ac Ull UIajIuiI Lul Jx^.V ) 





i_jL£ OL-t 


->.1 L^aLaj A jUr- jji j_Sjj (J 1_lA jjJCAvaJI L«j j J 

* *i ^ , 

£_3Ija Luj t Uoll tikla* ^uaiiJ 1] i AjlaJI ^Lmijl $.L£l Ljjll (. IC.l.j-ji'i AjC- 
fjM i | sl^jll I j3 ^ Ajj ^ia <L.laJl dijlS Ijl lIiS A 

qa J£ L? lc. 2lai«JI ijluJalj DNA polymerases liJl cjUjjj] 

jjLil^ <iL!jlo i >Vnl | r O aLjuVl^yi ^ (jjaL^Jl 

Q-* al^l j l -a$ la Jji (J t ^Jj-aVl l_l!jD (jl Ijl l-i a j < ^jlLLlala 

. ‘*lLi£>i A ~v ,>,u i j t_ll_jlll 




0) ||»fj 

Ajyjiill Jrfiluii ^S> 1 UJ! (J&luaSl djjlj tjysMj 1 ^ \»>~i 
(j^oluluJI (ji jcI jilt <L»£»1I 








i~JLc jLI / 


^ jin 4_sjJkxil £jLn]1 LiJ Lij 4 % mi ^yic (jVI l 

oJ-C- olj_ill dLuLLa. ^yi dll n> 'I (jSJ 4 Ad*j (jjj^-Hjy CjLajlxj jjx 

Lilli iijAa. ic-ljill ll.SLal (j^ ^‘m’l 4 UoJl JaJUn jjx ( xJali* (JxajLo 

£ ^ 

J nl !■*! t-A 4 ^r tutl lj ^ - Li jll iJjAa. t 

j_.ir,I IfrUaJu ^ exons diUjjxS] <ji»j jJI <_$$ LmxVl ^Ua-Vl 

) - 
oi_A , M -| ^ - ( introns CiLjjjjj] (jx-di) 4-ij*j ji-J2 V 

: split genes Aijjixll dLuaJL djlkaJI 


' <jj*^] ^ 0 jJ "1 Y j «*«S' f jjjSj) ^ uj^! ^ ujjjjJ * a>“4! 



(V) J^ill 
Jj>* Ca^ 5j>o 


sij_ill (J_aL n jj *>■*' ^ ~' r - Lijll LA iL jji (jjj ^ji-j 

. J jiiixll dlj ijjji^Y 1 V) iiiTill ^yiojV ditjjjL7l jjx " ‘LllLHI 


dil_jjjliyi JljLs 4 ol j_lll J_i.L oiA splicing <-~uAilall A jl xc. 

^L7 La j^iUt dAjjJ j£l\ V] (JxajV J-k-aii ^yj L jjku dLi j m^ y 1 

* 

I_jjll 0 yi jjX _uuj — dij Ujll K A £^>-ial ( Lgjjjjjj t (jiijjiJI 

SljJ *L£& [>a - messenger RNA (mRNA) ( <*-1—ij ) JL^ jxll 

dl 'i jtjjl (j-x tj— j 3 V L_ijJaII ‘dll 4 »1 jjl Aaj - ^j*~'j..iU 4jlA\l 

l ■» (jl jdjj <3 4 «j Lll o jjxiiij 4 4 Sjjjlx 4a£x 4i 4 ~~Ujli 1 jjjjJ LgJ£ 

. frdl ^ Tj-V 4 rfiH £ L$ ^ ^ 1 } CaLajjjjjjll jLS j] ^yA 






x. * t. -vj jji (_jjj_ 1]1 Lj jjl ‘. f-L21 (2)1 j-^Vl (j)uj i. i ‘).Wj 

(j-iiii (j-^ [T*j' ‘ jj_si jl (J<»ls (jj) ui< ^j ( (j^kuSj (j-» ^ 3 ^ ^>71 

. ^^aJl ^liJI M u>; * ‘ 

oj.i .all .1 .jilil translation S-o^jjII 4aLac. liu ^j^Ajjiuull 

Cjl—j ijJ j£JI <_j_ujj (jm ill 4 _jj ja Aalbal (j^aLa^t (jil 4 (JLui j^all U jll 1$ utXij 

O* 4i]_^*]l ribosomes CiL»jjjjjjll -uL**!! oi$j ^jSj . JLujaII ^c. 

(j-Uj) jjjjjII Ujll (>» £rijJ 4 _*jJ j'l 5_j^j Lujjjj (j^iiAi <> 

. ribosomal RNA (r RNA) 


I—jc. J i")l n~i jjj jj-ll S ji >ull A A jLr. « ti t, t ^uiui ^g-Sl j 

(^H 4 AJLuiLui (j— 0 <—i! j-a '. ijl>..all |^AUill^ (jjJj^jil (ji JaJjjLliU 
j^a ^ jil JLui^all Ujll -^1 jIJl L—iJJJJ (jlj 4 -lais 4_mjii (jiaLa^l 

jA $1 jjll 


r - 


2 ^ 


o" u* £ 


1 


l? U" 


C ^ 


1- 


^ujjUuaII | L-UjjjJI (JjJuj ) 4j^Ij 11 4 jijoVl (j^aljt-vSU ji>u1 CjU jJjSll aifc 

* 

*'—4 t5^y J ci^S jjjjL SjIc. (jl£ (j]j ~ C&JJi <-£ 4j liJJ tjl j» jL ill ) 
-^-LSjj ": (^iaj ( ^ £ ij ) ji^Vl ‘ ( U^J^' 

" -IujjII (jjaLti.1 C5*“' & 


Cjli (jjlj^jui (Jjj S^4J ji 4 Ur. 4 j L lij jjj jjl ■V^'ij 

l_j^ll 4l_jjtLji £_lJ <■*! J*k 1 4 mil ^jjjjj^il (_J-3jJ • liluil 4j jjl (_jl t (jjf'.‘* v 

4, 1 , .i.u K ,u ' l iJj_ia (j-lc. ttlj_ 2 kJJ ^Ji 4 t$-J (jjJjS Jjl lie- jluiVl (jS JUuj^JI 


(_^JuAaJ) (J'-ril ^1<~- ^z jy"' tilj^LjldJl 41-s. f. (JL«S ( " L *4 jj " 

( U — ^J ) Ljjll (j-4 (.jjij^. 4_j1aJ1 ^j- 3 (J i oj . 4_k-3 jjj t.*’ >j^fc (jll 

anticodon jUiuJl (_>j i (j (jj^jSJl 4l»S Ja^j transfer RNA( tRNA) 
• ( Oi* L>»Aa. 4jjj (_ji XaU. ) (jr ij 1 ) jluijJI ^ Jjtyl ^jJjlll 



Lj;- ji j ,•..<:»ijjJi 



oL^IjiT 


^ylc- f jjjJJjl' dl^pJlj 4 (JjS/l ^jjAjSil ' J oLkiajsJI ^jjAjill ^aJiL 

>-=>•1 j — Ljj j-?. J i f»j^ i 1 (i u« (jjLjll ^j—l] Jimj^ll Ujll 

4 ^Ulll lAJfc iJLoijaII jLjajall tjg 1 ^ ^jjAjSJI <Ga 3 (ji (Ja-^j 

JjVl j _ Lj^l (JjA ^a (jjjjjliujall i_filL ^aII 4 jitjijA <ljA 

ajsj JjVl ij _Ljj ei^y^ J ujL*. i ~'^)- n (jUJaAaJI aJja ^ a ^ —j' 4 

‘ 4 ' j jjl A_xJ J clliUj j _ l_3j (Jjuoj IfiA . ^ <1 jA j^ys (_)*-»<a->.H Ai3 

ts-l^ LT L>“ £ jL^aAll 2^0* t5-j ( fjjj-«jl' 

(J_jA j_& j u^id-t'l 4 8 llj (jjjVl (jrfT-AA 4_ljA (^-5j ( 4 j viLijjjj ) (JLuijaII 
^—ik-ojj 4 (jjjVVL (jj>>>o^Jl Liu 4 a4 (jlLill (j — ll^ll ja» 

'J JJ .'Jj' 1 ' tflJ-3kJJ j»_J . Lg-JJjjJ 4jjSLall A^Sl I <LDLi <1 jA 

J 

4 i." i Ay jj A_3j <lLujll ^jj-Sjj 4 L_4_SjJoa (JLui^ail ^jl^ll (jjA_y£JI 
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_ijj_a. 4a_ui j_4 A_jlL £jl_i L ji_a. JLaiL jjLa < AjjLulL i_.Uiuj Lkij^j 

a^ya £ • (J£ oiLj a ja ^ J_)£jl fjjjL (J^L-II ^jlTill (J!La ^ 

Ali-iij jl t j_Laj AlLudl j-a £-3 jA J_S jV<(l (j-Vl (jJ) <*jJ ) 

"l t^_La j£ (Jjia djLjllu LuIjLc. dji^.1 LI liljl — iC-l jlll J^jjl qa Si=J j 

jl jj.5 _ 'oja { t 11 (JS £ja o^y a lamjiLaJI jji £jlajll liA jjlAUiiS ielji 

■ JaiS iC.1 jS i a_jLjjJ 1 jl^ LI S^a Y©"1 JS oya (jjSj (JL~i%VI liA 

A-La-j jl t f j hy " £JjVl ^1 jaII _pL " (Jac- LI £i jjj UU liA j^yle-j 

jjl _j ' j ar- je jj L 1 »■* ■ >« j.>tr. ALa ^JL AjjUill LjLlaDl ^ja iie ^1] 

. " diLI ieljail 

LI LilS L—<* aLLuAI SjjjJl —j Cjj_Si ^ ">'l diVLiLVIj J 

jjijjl j^l * ( £jjll ) ^J-LJI Li ill jj_S ^jjVl i-C.1 jail (jl LiLajSal 

JiL*j ^* 3 _j 4_^1 lii (jLiVl AjaS j)l (. it&\ (^iil E . Chargaff >LL.jL5 

Luajl ia.j ii i (jJj jluJI Axo^ (JiLj (jjjlj>aJl A_La£ jl j i Aj 3 jjAjljl! A_La£ 

* * 

(ji SjjIj <iL ( Lu (j* < ^ (jjjiC-lill Ljam Li t I (jLiellil AjL (jl 
oic.1_s LmaI _ui i_ilj . ^1 j-iVl j-u ‘ » Li L^j£l i species ^ j-i ^ Li 

[ * ^ ji jail liill *■. IJ(jlj LLjSj j_j**l»lj (_La jj (^i aiA <■ t\ ^.jlL 

A -Lljjll ^ 

genetic engineering 

Lli dll *»L<U fj—Aj _ LjjilLl! (."ll jaj^Lj CjLaalill Lij_Sj iullj 

jaj (^A Ajjljjll A-uiii^ II j _ (_yAl j_jll (Jiiii^all (Ja«J oiLall _ (^jlill iLc-Ldilll 

iV 


LiJ- ji y&Jy—S I 



AjAVl" oliLoj^il oll^Sjj ( £y& La ^ ^ <jil£ La (ja ^lallu 

c ligase jj>jlll 4_*jyJ t »jjj| <] ^Sj Loll* ( ^io'ioll (j^aioll 4j 

. 4_jS gijfj >0 (__£A_1I UaIL l 4_Ijiloll ^Jblialt (Jxajl SIaS/ 1 t (Jx^jll ^>-ijjl j\ 

Ijj Li a! 1 ^jJc. recombinant DNA ( ^jLkJl ji ) ^ LkLl l LaII ^jJ (jlluj 

1 .^^-v * j-v 11 cA ULSAl AjjI jjlt SaLoII <j\£ Lois . t_jjjc. La 4js ^lIj! Lo 

L jjSj oA jAL La ^ Lo (jl ALil^j-v^UL (j£-Ojoll /_yo3 t 4 jjLojSo]I 4_mll 
^j_s (_j j_uij Ua ^j-* 4_»J»3 ^-Ijl <j-^ AA ll Cy*J 1 ^ oiiLj La ^s t 

4_£IjjJI 4.-uiAlgll (jl (JjJlj (jl Lp] jl ollllil ^Ijjll jig->-11 

oaLoII Lgj tsS' “ ,/> ^ <j-lc. *— J 1 j'*r- p\j^.y 

. 4jaJ 1 oAjLuliLlI (jJJ 4_ulj_^]l 


^jLS \ j\ Lgj J-iL jj-lll 4 _p.l j> I' A jl**ll lSJ^ OA 1 c 

? AjAoLlI CjLoj jj] (JLoxluiL jL\ ^11 jjjl£ jLa 

Lo£ _ 1 jAII ^ jA jjol! 0_d'_jil1 jIjj ^All ^ jjSjJ ^jjjl - Wnni.a Ljl jjAajlijl 

AjL Ljl j i (_yu til ill 1 1 p _ o j^jLuil ^jk ^ aA&lill AxJ tt^juoL* — Lji J 

* t * * 

^■■Q-nUj o Ac-l Jill (j* IaIaIoI ) 1 ijn * Lcl (J-oaj (_5 jLu La (j* 4 „k ,. 1iS ^l^i 
^—a l.grwljj (jl ( 1 a_a ^jL 2 -j j i i l >1 1 (j_* LfcAaj { insert UJj^ 

Li All 4_*Ja3 . ^LUil 13_A Lkjajl 4 _JjLa 1I 4 Tal-v 4 j ^ jLSj Aj.*jlL 

' /j^iLkii ^ _yiLl 


'r_^ Lj Lj 1 i.^_^ di Lj H.jr_ a (i)4LAaJi 

'o _^ . 1 La LJ ^U LJ Lj ^_ 'r (Y)<LAaJ! 

jrj^ol . ( r 0 ^j^o «L^jV1 (j—S ) ^ »Ac.Lill Aju ^ jj-SjI ^jjl] J~i.U* a 
t ijp olj oil 1 1 ^jLHII ° 4«4^ll]l jj_* (jijVl 4ljAaJl jjS oA^j ^^Lall 
(j.-Lojll ^j_* ^ oAcUll 4. 1 iA» II jj_S a A ivjj ( ^ oAc-ULSl V 4 _j^.L11 

£jLn3l Llij ■ jLull ( ° _ V olajiVI ^ i i oli oli ^ ^iLjllj 




1A 



oLI 


4 A liljLl (JSj£j ^^ jjlaIj-W 1 1 ^3 3) ^1 1 
^i. ill A jLaC> A »J i^Jl ^ « l^j " ^ j *■^jJjj ,T 1 g *ir*- ( a1a^a]1 

: <» jill t_iljLVl Aj -Ljil AJtill Sj_j*^ll (jfl jjVL 

'r jr_j.iill '0 

<j#JI 

° 1 1 iij <ii (_jjj _^ Y" ^L^aJI 

l! 4_j.1ju 4 j3Jl L-i.31 A il~\ ^Ip. ' *rf~»j (juiii ^iiiuilui 

• ^ r Usi i J 3 ^ lu l l ^uiu 1 fl - 1- a j° 4 4—ij*jll £j y* L _yiij 

'i"- (jj cj Ci li jr_ 'o 

'° -£ i i £ £ o--r 

IjLi . ^ (_£ ^_uall U.ill lj—£' ^Lb4^3LJl Lj-il (.Ij^jjull 4_ij^3\ J. r. ¥*’ -,- ^ 

4 ^ (*i3 J i 1 ii i <^ 3 UaII ^4 3*3 l~^ 3 ja 

4-jlj^aL J >*ljlt ^_l^.ll 0l_jl_3 1 u» -y jlll 4 fll J \Sj \ . J -V 1 I ^_j^3*yl ^|_a 

* 

3-°' ^i> <•—il_pal Lujaji * *»l~i > ^1 jill j^a a^^^ 

• ui^ J,^ L® 

r_ QM Cj tit 11 ^^ cj i lL M ^- ° 

^^jjLiil 3 ^ 11 

0 _ ^ 1 1 ii cLl (_yu _ ^7 I I O <Jj {_ju< _ V* 

4 jfj Jail AjS £tljl (j^ ^4 *'*'•**3J -13 U^ uV» 

JI^-lV Y J j ^j^jl (S^ £^211 U^ ^ t * v> ^ lu®£ • 1 A* ^** ftljli j 

jjl 3 ^ (jSuSuftJl (ju4 . J±4j^lUl LjJi (Ji.3 AxS^i* 

J ij Kaj L*~ i j-> u SjijIj ^7 jijiLj «.«In nil jj J_a*3^L11 aiiij 



L*-jJ^£jj lf JI 



uLI 


L* gSIll AjIaJI ^LuiLI Luli l 

* J J ‘ft}' ! (jJa»J )ji (J^aaI) (j^a ) . cloning 4-jjlSllj ^amj LajS c ^r mill 

. ^ Sx-Uii 1 Y t_i^ia ^ sj^Sj (jjjLa £J J oJfkljll 


‘ (_5j_uull 1—jill 4jiia3 £*itjj (j<4 ^.LiL La ^ji JkOLi jji liA ^J^Lail qa 
'. jj'vjlll ^jjL jl*J jjl .jfLaj ( 4_^.^UI <al^lalj ^jdajl l$-La Jh jji ■>« ’ 

J I I ^ _ O 11 )<JjAaJI 

r iiii^ _ y (Y)<LiaJI 


u* 


f 

j ) jj-iaJl L$-La ^ j—i ^J 4jL-aVl Liil 4*iaS A.-yuill (jj£ji 


•( 


U“ 


n 


£ : tjA ia.1 J £J 


jLB 


(ji jjjj ^JaTianu ( - jl» ladll ld^_yljj£dJ (_ji i 4 _ul jjll 4 .-Vi^ 11 j 

^;L,-| ..,'i t ^ki /plil ajLall Jj jplSi 4-ul JJ ajLa Qa Lni. (Jlij 

0 

. llill ^C-l ji qa jlsiLal (j\ jl 1 t «Wi (ji 
(jui (ulLbajJ jTi-fvjj^^a.i ^ a mj 1_ j Q _« p-j_i (ill_iA 

crown gall ^Lall (jj-iii 1 q^j-a (-u-uy Agrobacterium tumefaciens 
x^Aj^Xi liLlij i dicotyledons Q jialill ijjl ji diLilji ^Ijj) 

^_j A i A^yXi ^gA—uii 1_a,~l A 4,_La^j | SAcLS j_LS Y • j ~>i 4 *J^la J 

j£Lll o'xjt um> ijiS ij t Ti plasmid ( tumor inducing plasmid ) 
^yS IaIjA (jx qJuj j i oljjLi. t_LvA~i°l t <. *~l\ ji" (-u>^u La-lie- LjjI^(11 ^ja 
jji (j51 <(all (JA . jjjJaj^oll (jjUa^uiil ^aill (..llunl ^jLa<l^i 
LuL^ « («_i_4jC- ^jLjj (_fi ji ‘ i-JJ jC- (ja^ Ji ^yi iw j^Lill liA 

(j_a 4 .la-vjLa >. % i_su J_i<a j^Lill q J^ll liJk ^ * ii j (jL (illjj l <. **l l Jil l 

»«L J Ajj i X CjLuII LpLk ii. jj , ^yjliill (jia^ail 4 llm<all (**d‘n%ll 
tissue 4j^_uuSfl A_c.l jj 4 j’lil) l^x.jjl_uil] i 1 _LJJ*J 1 (jaiJLj 4_ul jjll l^jiLa 
^jjaJl 4_Lal£ djLjlii (j-lasij jji j-^Vl 4 jI$J ^ u^i (jjil ‘ culture 

• t 









II 




A—La < htUajj) LujjjjS " [jiLaj eJlA (J!Laj 

a-Us LiSjj L_a Ijli . Ljjulj LLl^ LLLo LgjlfLa t ayl^\ Q\ j i iLslu^Jl 

Lij£j L»£ L$jji i ( LGLa ^»xJI L^jk J 5 j jjij WX*. ^Jj a j i^jLuijjji]) 

£-LLuL ai_ft f j_ iii « <J j__uall jSil JJ-J <_Jjt jjil L$jjLa g^a.l'i ut 

t 

. J jAiall 4j j ° ■* j 

vectors tlj^LsLiS ^JaILuu J jjj) cLl,i_iA jLLdl j tljL-ujjjjiill 

. 4_±i1j_jll A au. ^ig \ ) jAl ^il jjjLS (j>a CjI n-> 11 1 jjlr- JaIj 

tf t f 

COSITlids Ol,l_tajj£il Lg-La i (Jjljil l jS l jJaJ ^.laJLuu lilLiAj 

t jail !^ya (Ja^j jjl 1 gj^ a j 1 ■ ‘—d 1 - A A,1 k j d)l-LL<a jLL) /_yAj La l 2)^kA o AA> j | 

ojj _aijl diLajjj^jjS 1 g '-°j t ( jj L_kJ1 £ * LgJjia (J-wa j L-J-Jjill 

<^11 ) yeast artificial chromosomes ( YACs ) ( cjl£LJl ) Aac-liLjuaY' 

dl^Latjudl fj£t »i 1 g La j t ( l_LjjiJl Li-ill -j_a C-iYYI C~~ ll *i.a ^VjJaj -i5 

ASxaooiSI L&jia. 4_llj] *i *< i IjJiil diliill Ij^Li c_)l»mnl (Jfriu'i <jjLaj£ll 

( protoplasts clIj- ji ) A _ jjc. 1_ piL c 

t ( polyethylene glycol ( PEG ) J j ^jl^ 6-^j Ai»t«jall ) 

LpLadl 4_j_dLLl ^ L^E ^oij ) electroporation ^Ljgill cj£ 11 lg-l*j 

inicroinjection {J-jaail O-^' ‘ ( 1-ft lE <—i j U^ a l l di l n->l l 

-o 

UJI 4_La j U-»j particle gun " diLa^uta. " 4-ali . U^LiJl ^ tljlLpil 

J^J*' l LjLGwli ^jlc. ( C-IAaII (j-a ^ <LuJl>la diLa-iuta. ^,Liu ail 

. I^LjjC.1 j LLLiJI Jjck J jLL. (jja ^ ia'1 


~ 1AYY ) Gregor Mendel JiLa ^jLumuII cja! jll £&j 

±j u ( factor J-aL«J! ja_knl 4_dc. (jlLl j ) gene oi^ Sj&s ^ A A £ 



Ufll 


genetic maps 


lyrj}y£j^J\ 


OY 



i^oL-1 / 


AUjiJ dlLjj /lUtn £Jjm 4 \ AO £ ^Ic, Uljb l Aij^ia dj^ya-J 

... jjj-ai ^i : djUil! ^Liij) ( ji-al ^ jjJaii ’. AjaJI lg-L<j ^ 

o' ( jjjLaLc. Lft*nl JJ L-LSjS diLiill ^j_S <L—a (JS jjl (JIS . ( £cij 
JUjc- o^J ‘ u-® <jjLj j-UVlj u-» ‘ alleles 

(jjiLS jjA-ujj Ua-i2 ) ^ jx-aj V l,$ dun (j_C. Alii. in< £• jjjj A ilia, aII CjUi^iII 

o' -UaV US . (law of independent assortment JiUJI J\ jail ^jjjjII 
^ l$-La a-ial j A -\ ..u i ^jiSj (_$] i dominant ^jU ( ) CxX^\ o***-! 

j’ j l 1 j.-mft) o_C- A—jj-all QJL »"■ ^j_Sl j»S/' o_C. ji l_jVl Q g- jjjlj _ fi\ i'll 

l_^-Lo diLiill (_U^j o^ o' ‘ recessive cIlX-JV' o* jiVl 
. l$...mij jX' A twill of*-i ( ^1 ij-« OA^'j < - j Vl jo« a.lalj ) jjl^ mi 

IjJj ^ ( a ) A ) ■ijU is.ij : o^Ul^ o^l AJUa (JSl 

JU&U homozygote Jx-a' -Aa! j : genotypes AjjI jj 4 _uSI jj A^li -^'jaV' 
,j-jI jjll a_uSjj oj-Sj o' t J_JVl Ua 0 _a ■jjlA »i djliill AjS tjo-kjj J A 
a_uS jjj 4 a o-» qjA mi J A-kjj ) a .laljj t ( AA 

o-ddV' tin* <-5-S o-* a -\ ,,.h. i cUaa-j heterozygote la jU sLUjj 4 ( aa o^l 
ULu j $lu : o-uji oj-Sjs phenotype Ui . ( Aa : o' ) 

[jjjjj ) £_SU j-^j (Aa j AA ^ ojjjj ) 

• ( aa j^ll L.ijSjjll djlj jji dais 

^0-1*1' a j» a% (JL.ac.1 " l j— s A-vi><a oo ^JL o^' Aiaj (Jjla jjJij 
(iiil—jj l_iUl j_JLa t »1 >lTiS1 J^i ^ ^ A “\ t ^Lc. ' Brunn <jj J~i ij ** xilall 
Ail juuSI jLc-i l a lie, i 1 1 • < ^L_C- jjia. Vj[y (Jla oS! 4 ( dll jiui 

4 ft a iljA ojjjjjVI djUll pUic. a!DIj 

SUaJI dj_jji 4 ( l ji UlI ( j-5 j±j jjS (Jj^ ‘ L_uml 111 jji dlUjiuS o_j® ^!jj 

. genetics a 2 ' jjll |dc ^ Axilj 






* * 

^1—3 ( l—ale- j ■*<-- -1—i j *»■ j ‘** 1 jlL ajJ_tl j 4 I *1 I * ^Lc- j—« 

A_jlji Sjai^ < _ J Jc- ajj£-« ujjLaJj pl^aAj T.H. Morgan (jlaj^j* la 1 a (jaLajp 
<J _a x_a.jj Cj l jjaJ l jl L$-i clj_ul * Drosophila ( ) a_$£U11 

jij 4 4 jlaJI SljJ jil.i a-}ja.jAll diLajj^ajjSil ^C. linear (j-la-i. l_ujjj 
linkage A-Jalfijl ^Ux« jj_£j fjjj-AjjSil ^jn-al i __ 5 _1c- (jjll dilLaJl 

U_ lx A_ail jjl CjL_uaU A_l_uuIIj li aA jjj J -v.1) £j jjolL-3 J gTOUpS 

f tj ^ r - ' ^ > 5 JC.I.joaH djl jjail Aj _kujJlj jl 4 Allii-a diLaj jj>»j j£ 

A_aj*j# Igjjj crossing over jjj*1I >u^ j jjS-a-all jj* Ajlj 4 { Jjjla 

lj ^ 'r. jj jj—u Aal .-.all ijjjlj ji 1 -»l^ : 1 fl ■ '1 A 1 millj 1 

jjl. > (j_£Laj . 1 -"(2 ■ m jj jo 11 -4 Ax.m'i <Jj.il.} jl 1 < aK jj_4j^>S)1 

Jjl a jjyij jSl A lii ji imjj j jl"k 1 j —a I ^ Y Y ^L_X ^—lx a^jjLa^j 

A_xj jj» (j_ja. jj^a JJ-SV Am. U ill ^il^ail ^ injj 4 AjjjSH XlS Jjui J J.lll 

linkage maps »1 a iaUjjVI J=ulji. ^ cjlii^JI jjj oliLiuJI j I c. 

. JJJC. X ^ Ajjjj jJjlxJ (jIa JJAjVun'Ij 4 (jla. JJAMliiill ^yAUU Cjl.la.JJ 


j.jJp Obi jS 


A_JI ^ xiaj (ji (j_£a»i 4 jj j-« ■» ^»j j jj* j^>£ j^lx £jj Lna. j] LijjX I jlj 

* 0 _ 
La-«a j-iiVI ft- will 4 Aix ^S*uiva jjjj V jjaSlI I liA jjl lil^j HJ _)il 

jjl ^jliUiil lijl 4 (jl j jj .mm ..." • | a g in Ail .noil JJUkJ j 4 A-lLLjj jl AX- jjxa 

L^jJI ULujajj LjJ la_ju j^Jllt dlLuall . ll^Aj Lxj1j 3 lilli Lua. La^Jj jkjJaj 
jjJ jLS ailj . markers d>L»-uilj ^ n ml a— JalxjjVI ax. jj->^II ^ Iajjc- 

(j_ja, Jji j^ ^ ^ a jilal l IfJJC- jjlj ) ^jSjjjjJ^ l ^ pLajjll jjJ*il 

f CM • ts? cr^ 

CjUljjaJl jjJj ) ^J 3 j_u,jjjll jjJ jSilli .(xij* ) (JA^aJl 

i>“ '-^'j o* f. ji-U^j ( cjLiljillj jjjkJl jjc. Ll*ll 

A # 

• o' ( Wj>j Ly'jJ ^ j'-* J ^ 5 ^ 1 '^j ) 



Lf>-jJ jiij j^ll 



Obi 


1 

,-yellow body 

o.o— 

/■scute bristles 

i.5'-;- 

V white eyes 

3.0V- 

-.{'facet eyes 

5.5'/" 

V echinus eyes 

7.5' 
13.7 — 

'■ruby eyes 

■'.crossveinless wings 

20.0 * 

cut wings 

21.0 

"'-singed bristles 

27.7 - 

— lozenge eyes 

twj 

b 

_i_ 

—vermilion eyes 

36.1 — 

— miniature wings 

43.0-.. 

..-sable body 

44.0--" 

'■garnet eyes 

56.7 , v 

,■ forked bristles 


57.0-' 

59.5— 

62.5- 
66 . 0 - 


-•Bar eyes 
'"(used veins 
"-carnation eyes 
-■bobbed hairs 



.net veins 


0.0\ i J. aristaless antenna 
1.3—"F"— Star eyes 
4.0“T"he)d-ojt wings 


13.0- 
16.5 — 


48.5. 

51.0. 

54.5- , 
54.8- 
55.0' 
57.5’' 

66.7: 
67.0' 
72.0- 

75.5- 


100.5- 

104.5- 
107.0- 


"dumpy wings 
--clot eyes 


,black body 
reduced bristles 
.purple eyes 
1-Bristle short 
'•light eyes 
■cinnabar eyes 

.-scabrous eyes 
-vestigial wings 
-Lobe eyes 
- curved wings 


--plexus wings 
—brown eyes 
— speck body 


0.0.. 

0 . 2 -' 


19.2- 

26.0.. 

26.5-' 


41.0-.. 
43.2-. 

44.0 ’ 
48.0-- 
50.0'' 
58.2. 
58.5-1'- 
58.7'' 
62.0V 
63.0V 
66 , 2 ' •: 
69.57 
70.7/ 
74.7-' 


91.1- 

100.7- 

106.Z-- 


,-rougboid eyes 
'•veinlet veins 


-javelin bristles 
,, sepia eyes 
'hairy body 


,-Oichaete bristles 
-- thread arista 

'■ scarlet eyes 
"pink eyes 
' curled wings 
; Stubble bristles 
i- spineless bristles 
'■ bithorax body 
7 stripe body 
glass eyes 
Delta veins 
'{'Hairless bristles 
7 ebony body 
'cardinal eyes 


•- rough eyes 

--claret eyes 
--Minute bristles 


0 , 0 - 


I 

i ,bent wing 
j !, cubitus veins 
-K-shaven hairs 
Vgrooveless scutellun: 
'eyeless 


SljSjwwjjill ftjaiaJ 4jUjV1 UUjjj^JjSll 4 jjI jJ Llfijt 
OtilwuM (jJ) Ji\ . CiUoaJl (jidul ‘Uuuiil j*ll jwjjj < 

• Ljiwiu 4 j.Ua US « fjjjAjjSti tijiaJl (> 


OO 









i_«JLt oU>l j£ 


LaIu ( V>1 1 (jic- locus £$>a ti' ^ (jj) Jti' 

<j ^Uill (jui~>ll ) ^-*1 tj-« (j! AjV l.ia.1 j ilaJl j£jll 

^j-a j^-Sjli (jLj • ( < r 1 ^ O'* ^ ^*J [jl jlill jA 

(j _mS (j<« jjSlkii t (jii jjajjS <^ Cr ^-Sj-a (_fl ■iJC’ — H Cil^oVl 

(JaliV (jill ) <-jV' j$iia jls U _ alaIa L «--^iUJ JjLa ‘ 

(joj (J_)_LaJl lj_A (_J_ 1 A J ~k ij , ^ 41 ml j_a j^j£j]l ^Jl ^ jyA j & £_ilailj 

. ^ jj_$-aj^£]l (__>alj CS^" j'"’ 'j' Laaalj 

^J _II Cjl^j_S V~> i~, J 4_a_ma. Lj^Li j-a 4_jli <J_£ jjL-uijyi (J_A3J 

QjJ ‘* r 'J 4-J^J (j-« Lj^)£j 1—■a£ (—all—li genome Lajjaa. ( 4jk_dalill ^IjasJI 
:* * 
dll ajjjJ jS/l (j—-a L_a. jj (jjj_jic-j ^j-Jlil | l".ll - A jjj* JJ^I (j—a I—^ J j 

L?J-*^ (j-£> Jjl ( LV'LaJl CjLajjj^ajjS (ja L^jjj ( atUOSOITleS 

* V 

UT^ Crt* — fj j>ajj£ (jy-k. LiJ l-3^?->a f jjja jjS L_uail 

. color blindness jljiVl 

j _*11 j ij j-> j~ill (j-lc- J-aid jj jj tliLjjaJI mapping *c.ila^i. lIuLS 

ij-c- SjL-jc- fj j^—a jjS J£i daUjVl 4-kjji dul£ . crossing & counting 

j 

JJ_»j oJC-l u«j 4.1 miL uj a IajLa— ml j dll— II A- il ja 4 _iic- (_i iaj !-»., 

^j-U Ja_I j 4_aj /j_Sj jjSl . (jj^gjll L_)jUj 4j dllli jll dlLL^ j jAiUmll 

/j'l—^ JJA L>-\V jji tllj^ . ^jjjjajjSll Jyill ^aaaJI t j±jj AdaJj^il s JA 
dll n>1l liljLm “IJil jiA (J>|«J tilLuJ 4 Ui"ijall dlllmaJI J^j yl 

L_i_iiuSI_j ( ^ iTk.il ( _y-aj j_$ >j J JJ& d)Lij j^aj j£ll j dlLaj j1 ^jlc. 

jJ (ja (ja Wll ^jj>aj^>S jj^a LiJaoj Q\ <~ij£juij j ^j a l Li (J ^.^]j!Lua]l (_yaajjlj 

J-aV {ja ^jj^a jjS (jai j^Ljjill • a -! fjjyJ 1 iJl <-^’ 

* 

. Aimall (j^aJ IXaLv. q jSj ^jl 




0 *\ 


I 





■j.l^ (jjLSJU 

* 

4_:«*a ^±)ad xuj V liLi} 4 l.ij.1 %a o^l_C. Ci^tjlxil ^Jax* ^ 

4-Jaj^a. —wjjj jl £aLJL_j Q. fwai . " 4 ,j -% ya i J il " jjjj jjl ^jVJLj 

A *IQ -U ^yjuiilj lA jj^OJ (j41J IgJ 4 j lJ->jlvs'l SjJJ-OJ 4 4jLaj jjAJjQ 4 j-v jl j"'j ■" 

j-i-C. ^ 4jlij jjic. £fi La Lna. O' l —®^>*4 u' ^ *■ a J^ (jSU • ^i»<*dl 

X-iC- 4 _lqj j^ajjS frlir^l jj— 4 L>1 ' 1 L-a fj ^ QSaaII O' 0 (j^ ? 

% 

^_a (. 1 t * £ . ^ Cj I > i-ij joltj 4j^Lall i^jLiljj^JI ) gametes dilLyjSj 

0_a ajj 4-jclaS 4_£ Cjc-Lia deletion L_lljJajal .1 y±j (j£. (jij 
^J-Liaxi! JJiaJlj ^5^1 —‘ LjLl^s <j^J ‘ L>" f 

(j-aSLUl «. j-^l . ^UaII a jl^a. ^ j^c.j muscular dystrophy 

^—til 4 jajiJall 4 -s-j-i.--«U t_** il ij<k\l (J ^-vj 4_j! J Lls (_>» jy—a ilH 4 

|ji_A ^ Lir/l X-&1 J—j aiA jj^Ja ^_9 L^jl^La l_)1_iC. r _u 

0-4^4. (J 4- ili'iail jj—lj ^11 4 -s.j-s.. --.II a jLiiyl !)Ljl 3 LjljJajaVI 

• ( " J^' 


Ichthyosis (scaly skin) 

Albinism of the eye 
Duchenne muscular dystrophy 

Retinitis pigmentosa 


O^jsCui 

o'u*^' ,ji O" ?jj>>jj5 4 jIIa Jeju 


OV 


|*-A torm of hemolytic anemia 

H-Cleft palate, X-linked 



. Some forms of gout 

, Lesch-Nyhan syndrome 
. Hemophilia B 

. Fragile X mental retardation 


Manic-depressive illness 
Colorblindness 
Hemophilia A 
Diabetes insipidus 





_ *rrtlc- DL! f 

jl jLs I—lAA. a— a Ajj—ilu LjLi. (JajcaILi dnTitaa jji i jui bj LjAaj 

* 

La I jl . Lj*u jtill J jUtyl ^ ^ J~J7" j_L»aj l^La. jj L.~i« jjc-jjll LpLk ^ a,lTi 

• (j-iLkj dlLaj jjajjSJ) f_yn, *J dllj-J ^1_miIjVI ji-^,,11 IbLiJI oAA djlAj 

- jlill V ol^y\ CjU jj^ajjS ja Lib jj£ iJ Z ±j jill CjLjjjajjSilj 

Lij i i n’t jl j_£al . jLuiiyl djLaj jjajj£ Aj_Lj jLill diLajjja jjS jt_fl 

Lajjtill dllaj j jaj j£ jaAJ jj^ II oAA ja lines JajlifL 

# «» 

_j lil_ Ja (j_a jSLSII j 'jfl ■■■' j_£j»jj_ 4_ia <j*JaS jl ( 1a_^Ij bj_uij 

i 4 luu (»Jjj-ajJ^ (j-i) Ajjiij dlLLta i— LlmIj jl jjial liilAj . jjJjSjjij jSjaII 
Jail j-i jl (iialia j J_j i Lfr. u a.i Jail jl (jiaLia (Jj 

I a'm Ls _l]l 4jj_iiill t" 1 ' ji jjJ) j--> **■«; till j j _ <jbj f J j_jajj£ ja A Ija a 

. jaSSJI Igia ^jC. AS jillj t jaa^ll L^LiJI 

g tlttjB 

RFLPs 

‘ ~~ 1 ' LaII A._il ja 1 jjaj A_jji I a.IlC- dll a mljll ^_ll ~bi 

* 0 

Lai) J !>La J Will ijjl.aj jj) CIlaAS All j . Ia jjC. L-juaii Igjlli — CjLaj jjaj j£ll 

ba£ Li All 5JjAa. (jJc. . dll A_ujill j_a ^_i\_2j. ojLc. jibll j! jliic.L i 
jiyi jIjj LaaIc. ^Sll recognition sequences^-* j«jII £-s'_>a a^.jj Ls jc. 
j-a jj-jS AA_C- (^J) jil£ (_$1 djlajjjy) ^yJblu . JaJJaill j*»-»l' 

La (jjal) oAA (Jljial ^jl jjj j . <t*JaS jjila Jl jLaiyl jj (_L-aj AS ^kJall) 

A-lc. 4-jj-JC- Allj . AC-Ijill ^1 jjt j-a cjV) £*isuj 4-jVVl djljiic ^j J aj jjj 

(AJjaII (jail b" 4 DNA segments La ^-Ki a ^c. j^aa ajAaj jil ^ b-LU 

* 

j) t jJaJ L iliLa ^Ljl I a^-ia (ji j -a -k j ( Aj_il j Jji i* j—ia jjja jjS ^ 

(J_aAJ A_S jjLlVl A a! jl (AJa _ Vj L 1 iliaj AS jiill jc. i^jlill LUbaJl 

jjA j-kil . jiJI j_a j, \id J^VI JJVl A.la%j V Lam i jimS t ujjajll ^jLj 





j_tic oLI jS 


J jJa ‘"'' >J " - ■ ■<) ' ^ w - *'" - \ j il J*a jc A ■x’il ~iU *al*iA.-a K. L.*U 

restriction fragment length polymorphisms cjbjlaj]l j\ " ajasaII Llki 
CjLlaJI jljaa. ^ L*Jaj1 2_S1 ja Aj^jj aJ jl ^ jj ^ . ( RFLPs ) 

j jt. jfciuV CjLujIjj jj -2 LkAzd A_iS 4 ji imll 1 g »J Ti SjjjjjJL (jajlj 


lajIsj T ♦ • ♦ ^jlc- Aj jjIa jVl (^ijc AaIj . LaII j diLj jiT^I 

jl La£ . LgJ& 4_sj_uu]l CjLaj j ja jjill JjJa ^Jc Lgjajl ja CjAAaa, 

4 a.i 3 i *> -v'jll j_iaJl Cj^Lali j_A A_S j*j La SaL j ^_3 u; urn A3 laLaIsj]! 

* J - 

La jgJaj LaII sequencing aLLLii A_ic aIjJVI j-u Igii^ jSaj dila^LLx 

. | JaLajjVI -la_jl ji. AAAiklLuU (_jA_ll ^ j g hall (J -2 j j_nV IgjSJ 4 LjLjIs j]l 
j_C |>. %ij AJ ^ LjI jj luajA jj£j (_£ Jl ) AzJjll Jg hall j! lilli (jj*Aj 

<. »L-va (jliLa mutation SjiL jc Lib J£ t LjLa AlULa cj!)L!l 




iU i ajjJb JaIjo L_uiij J£i l AjAIc A-dAla AjL jij djLnlsjll liijJJ 
j-LaaJI jAj Jj . A » itTl.aU JLa.^1 (_yi La]) (Jj) ajj lg«JAJ j£ajj 4 a j&la jA 

LaK ; Cj. jiih j)l £_sl ja A jAaj JaljjjVl iajl jij jjjjLI aj£i ». w~i ,/i jl 
AJj J_j . Lgjjj jj ;■»') Ajjaj LaIa jl LaK ^ j j JA j jLil IgjtSl ja di Ac Lj 

. j_i2kj (—laIsj j_jj AaLmaJI jAljS 4 jLi]l Iaa jjj dAjjjkJ! JA jjj ^ Jaj 

AjjLlJ) A_u)jj]I (jAal jaS/I (JA AjAtil (jjaabij lji£ CjLuiSjil CjAlil All j 

# # * 

( _ s —1) L?jJ (J-L^ ^t-L-oj AJ La (JA> j^» j-La. jj-A lAaa. Ljjj5 LjjIs j jj Jj _ 

• CS^JJ O^J* 


,-j jj (jlc. aIaC Aju AjAjd j»j jj) (_yl Igi'-aj ^jjJI LI hill Ac. ja^aj 

j-SaaII j-A j l »j lA-gJ a jj-aa!) (jaajl i^va'I j_A jj_j*j t ^ jjl£> jfi 

* 

i. AJ AjLjja aJjj ji. ^lji j ^ ^aLLlj ji IJJAOAJ ^jjjTtll ^9A jl£ Ia] a] jg-uu 

Jja ^JJIj] JJJJJaSIL jlxjuuj jl j£aaJI jAS i I Jjj£ -JJJ II - j -> jis )j| U 

. AiaJjaJl aAA 


0“\ 


L>- y j • ^ 



i. >1 1 odl £ 


dtn=JI -IaiII Aj jjjili i -j' ^ jj/ ji jSij (jl Jjjj ,ia j 

A-Jaj^Lil ( _ 5 -ic. dtl jiill ^Ijjl (j-« <. t Ijd jJjbtj 4 jjlc- 

. dljiil (j* £jj (jjjix J ^-J KiujiLail £-Lj Ai£l l AjjIjaII Ajiij Jjdl 


^jL 3 — ^..'ux ^ £-jLu jjlc. (jjlSJI ^Sj (jl I jjjS ^1'Wj 

— -l£-ljill ^j-x L^jj ^ * J (j-^jj cHH L^a SjLft ^j\jXJ JXC- ^jx (—il^ -9 
U £‘ jl^aVI (j;U IjjjS lAd£. ‘ «llAj dll^«j dl^)x ajjSjJ 

a _3 jjj ^jjLii j^-ic. A. _laSj -Ij-ld (ujjU liiil U lils ( OJA "l * _ V 

JdC- <_£>dkl-J ^\jJi)l\ (j_JJ IjoJ!i£ I4JjJa jjjLiL dbilSj diad 1 dl j^)£xll 

j \ * 1^11 1. ^.1 <1 j ^Ajl jxll oLa <J!La ^ja ^ajaj . JS 1 j l ^jII dil j^>!£a11 

dlnil AdljlxJI 4_jajl jlll dll j jSxJI " ^jjjLj _ jjjIjII ^jjijy 1 Lj Id. 

y 

J$-di diljlliil aj_*j . variable number of tandem repeats ( VNTRs ) 

dLulajll Lxl i - j *'j; dljjdxil J-l£- (jjl—iill SjjSJ 1 jljaS/l j- nxl 
( jl^jaS/l La JS LaH-ui di-djll jj\j ^Lill j^jc- Aj*jL 11I Lj^ll ^JaS (jla AjjlxJI 
l ii ja' dl jTiia.ll eLfc - 'A''~ IaI . 1 >_2 ja dJjaial AS ijiia ^jSilj ^Jlx 

genetic fingerprint oil jjil a a undl ^ a L« ddd ,jx>U_J;Vl Oja 
jVt I JdS A_jj| jjll A a i. ^» .ill ^,Wl ul . ^ Ujlii .1 jl Iajjjjj jj^xoV ^jUJl ^ 

LjjjjL »L-taiJl dLa.Lui 


dil 


_H£j| 


VNTRs 


dxJ^Li (j-^. tjjl-S LiJ jj_« AjtJafl (jl ^daluti lljl Ijjl j 

" 

j * » Lial l iuxj^Lill Jj K il t Adlil j^yll SjIaII jl _ ^jj jy^'. 


?> 


1 >11 tl ^ JLtS » 


genome library 





_ oLoIjS - _ 

i 

^»'l (j_4 C-LLi 1_a 1 ■*■ "'*■■* ' fl « * J Lg-d JjLSjJ dn 2 w t Aja£La]l J^kL 

JjjLSJ LI <il S La j'j?~ 3J ^ ' (jjt ! rir.) Wi ■■■' ^3 . s 3k 4_L jaJI L-JI Aa-Ls 

< a«.l J-a1 J-aju lIi^Xja j^Li i A. (jjli a IJH I La j jjajjS j\ l 

t A lL i.kJ .1 0*3 ji-J 3^J (J—i] f JJ_JA JjSH jl ^ jL?’ " 13k (jL ijll j J 

1. g LL t—lC. jgLll a ^JlVl (j“ Ljajl diLa jc* dlldgAjLLj LU-LmII ^Jaj 

LJj -1 j » 3jJ£j . LLd dlL^J Ajl jLLL > j \ ja, j ^Sll j"l ^U 1 jl Ll* 
t Colony bjaim jaa (jjSol diiiua ^ ^<3 « o jjj£j JjJj J^ dil-liAjUJI 

is I 

jl ^j__LaJI (J_aaj library a—mSa dil^A*g— u»a]I ex .a a— c. ja^a JS—Jul 
AJ j]£a bj j» a *j inserts diLJjA Zjy-a <» jJ>* j j£ll 

J *»■ l Aj^L ^Jjj ) A_*jljg <_i JJJLA XJLA jLL (_>A»J—*11 l-igJ JaaJjjU J 

dLLd^l (j a (j-ip- jj A_a jlLa] 3 jij> J a*w j La fj-ii J-aju | j j f * * ♦ 

aJja a_jj i ( ampicillin 3 j' .m.ia SM j tetracycline 3 ;Kj J jxJI ) AjjgaJl 

tijjb_ (j-liiaJI X^.1 £jLu J_3L Jail -ii.Jj jggjl CjLaj^j] ivV -l3 j JbiL 

* $ 

3^3_dmll LLS 1 j ilij J lx_ba_pL L r i—igVi j»J ^Jill dll jj gSgll jjx. ' iL aj 

LajIIaII 3 a%j a.jaJaA jj r- Ijlja j^L jjJll lilijj < ^ ^jgjjgaJl 

‘Jga.1 j CuC-jjauI jjJll LjjSjJI Ajgt Lai < ^ {jjjLuaAi! ^LS I^JjSjV J 

ij-L (JaLvJI ^jg-31 jLoaII (33^ CS^^ ) 3*^ 

J_asj ^Lll dun turtll ( _ J _3 La3 l^l^lj ^ 3>aia 1I 13k lj^Jji=dil 

[ . >Vl jLi-11 


(J-a^ a m» a insert a_aJ_ja a jgLJi oXJt, ^ lL^ LL 

dil ja *3 uiAil jj^a JL A nr- LjLl ( A_gl .1 c .1 jtll ^ j j-xj La I Ig^k 

Jj-i ^-dajj nitrocellulose 3j^Ji^“ jjLJ' 3 ^ ) ajj/'L! 

a « 

JjjJ i dll ^ y»»1 im aI I 3-° LdC- ajLt J ai»J (_pjJ_J JjL. jl^Vl ^Jaxu 

i-u ^; dil ij« 11 JaI — xj . 3 JJL I^jLsI JA CP 1 ! l^La JS 3 * dlLuC- 

' -} 

Lj JJI Ai, J-aju JjJa-A *- «1 i-ajj 1 diLaJ jaIL ^ j J j-aII <_ll _ji.ll UjAa. t>.la*i 


jij&ij _jl 



i_jLt oLI £ _ 


(j , A uTi . (j i l Li _i ilj . W {Jlsi.y A l a S m j i 4»i»<i dll jAj tagged AjJjij4 SA^)A* 

‘t I ' l* . .' (j ^a a l l tj-Aj • probe (ju ^aII ji ^ ..., ■,ii t a h .tall Jjl a^JI »aa 
A*L c (jaaJI I 4 JJ t (J>£all £jlH]| (Jasj (jjll S^axIulaII AjAaj 

• (jlc. AaJU 

{ ^ _ Uj ) J—dJ! LJaII 

complementary DNA ( cDNA ) 

0 * 

(j-» £- J_j (J_£ JJ-S (_i_AJLJ djl {j-A Ja_ia lAj.^ -vj IAA_& (jl 

dll—lia. (jl La£ ( »ljill CjULLk. (ja L^AiJI aJJjLLa CillilSil «ju»jj 

(j-xi L« (J ^aj t split genes c5jjL» <"il (jj£j L« SaIc- »ljjll diLLia. 

(jj-lSj (jl (jil A-jloll (j—a . (_£jli-lil jiiil qa dllijjljj t o^iuLall CjLijjjiS’y 1 
(j_a j. l^I j$3 1 A atiA all Ij^LkJl £-ljjl (jS ( ujAaxaII ) (JLui ^)aJI U jll 

(j_a A_Lal*J1 dllipJl (^11 (JJaII jAj 4 CjL«j jja jj£JI (jic. ASjjLJI d l Lua> 1 1 

. Aj^jjUbrfall Ajlc- ja\ Li^)ll AjjlS (jl jjC- . 

jl reverse transcriptases (j^aJl diLaj^L; ^ i ki m i L&l 

( | ^ _ LiA ) (J. a^all IJaII qa ALa^. (JLa^all Lijll ALav] ^lij 

t sljjllj tiAll i-jjSjj (jl (_yl i iillK ^ »A^)Lall ) ^ — Ijjll 

f 

(jl (j.5 Laa]1 (j-aj • A-La dll tjjayi A_lljl A_*j tiLIij t lijl! Ajc (J-Aj <ja11 

^ i ^* tiAll jjl A jicr Jaxj 1 ■ ill fl ^ aAA (>_ LiA AljA^k uu 1 

^ _ UaII loJ( jj_lSj (jl q-!Laj Ua j . ^ UaII J^yil aIa^aII aLa^JI 

. f_jn jj^iil jl IjjjSjJI (ji ( liAll (j 4 *JAC. (jji^J LolL# IaA ^jA3^^ 

: O^J LS^ ^ 

r _ j; 1 (ja _ <5 

-c.^djr-'r 








(jj£l jji . JLuija lij jjJj LIaJI AliAaJI (jl (jlajliilj 

Ujil (j5 _l (Jj-ml jjJI ) <j* (j £ — ° u-k Sijill qa A^jLiJI ^ _ Uj AliAsi 
i £T 1 {jjt — ° (jj &j <“ (J a^a LiA (jjAj^ mJJ aXA (j_-a ■ ( (j^S/l (Ja£j 

vJjUi ij— 5 (»— LjaII uj j >^ uj J ' A-A (J Awl tyj 

<»J.CJ-^- UJ J >^ (J-^l £-*'jl' LS-* ^ : £ J-L^' 

ijllj (ji I^jS A Ijj AjIaC. ULab 111 11 a (JaSjaII LaII AjaaI 1 "'*■- ■ lajl Laj j 
• LjjU** ILjjjj g%j lU*j c ) SjjS&j ^j lj>ij Uja. 

j_luj AJ CjU jjjjl qa aIaaj Loj a1a£(j (joaJI (Jij (_,il ^^C-UI La 

i slj-ill Cl JjIAj (j —a (Jj-aS/l ^yj SjjjSall (jl pS ? Pyji jLZu Vj aJj^L ^Ja*A 

A_1a (JjjjJ (_ 5 JJ-lil Lijil ^yj <_jjaiUl A-lLaC- jj ;(jl ^L^al ^jjaTluil V alA j 
(jl (jlS 111 o-Uk j (J<ai«all LaII ijiij jjl (jjl jjjijall {j-a . cSiLjjjiryi 

. S JJjSJIj i_L&AJ 

^ ^ — Ujll {j_& j ^ _ LaII {j-o AjaLa jj_ jSj jjl ( ylalmj Liil £-il jllj 

— Si jjll cjLijLLk {j —a Lj^LsJI £-1 jjl l « ■» jJ i a1»U1I CjLu^JI ,V>i*h.'i 

l_i.ill LS "■ {j_A Li^Sl La£ Al^ll ^yj jn oliilill a 1 a jJ j La! I > L. .»a 

A Jiaj ) A jAjhn (_L-»l jp, {j x*. (JS1 (jl jSlai (jl AjV liil (_yi^- t ♦■{jaa »uj VJ 
a ,'i -A (j_c. ^)j_iu Vl (j unit j ( ^ aAjA-^. (j_<* (jj © ♦ ♦ * ° ♦ j *<-' SaLc. 

Li a]! (j —a l.i ^ jJI (jjaJL (JaJj (jl ‘ l)L“ija]I Ljll (ji (J-*l J*JI 

. l1a*S C5^ A^_pLII AxaxLall* (JaIjaJ! 


AT 





olil ■ jS 


(T) 




O)—LaJL £iL_»JI 
gene therapy 


adenosine deaminase ( tal ) jAj\ ^ j dSliA 

‘ J-A ^LLII <> ^ ts^ £A! ^ (ADA) 

UJ J L$'^ ) (HjiV' L‘ L? ‘ 

J> t » 

,n»^H olij j\ ( LiJa^ya i-jjAiU ) ^*-uiaJl j jjaJ I ^Lal 1 '-vTi^ A ]>-<■ j jjj^ 11 j w i j 
. (jUIlj LjjSjDj tljLuiJjjjJl ^ IjajAJt iIAjJ^SuaII 'll. A 3 4jcLli4 

<—jl—jJI jji] *Ll ■ U I i - lUlj £LJUi jiu t_ lj-v ■ . 4 j jl£ I jj jlijVi 

t jjUa^uiU AjJa^C- ^)j£l dill ^ .'‘-^‘J • (JjiJ -iS jjAaJl . 

j-aJ ^ In <a ^jL-oV! JLaivli — { ^jUajju: J leukemia LaxuiV 

^_W 3 j_ ClI'i IjLgj jj J) Vnoll . J^jll 4 j\ ■ A>\ (J) xi^i ^ t » —-i i _*V ej-uic- 

* 

opUSj . (JjUJI jjC- 1 .Aj*j e 

(jiLc. ^Liia SjJ-S JjJa) (jJilc- (_£-^ (J^a^jxil O' 4 ^yljVl ^X->xVl 

# 

diLxj i A-xillj ^ ~'~v Vj Jj-aJJ V " Ax^lii " ^ Ixlc. ^*£c- 
. «Ujla-a ^ ^JbC. £■ lii Jij ‘ULaC. 2 xj ) ^ A 1 ^Ic. jjjluijjfe 


<J-£ jj-Jj ij— 4 (J-*^ 3 1 j^i-i (_j—iljj ya Iji 

OXc. J-i-C- pi— aUI (j-« (j^l lilLi* j . -iolj \ © * • * * 

. 4j jji-ia^ 4 ]! 


M 


U>r^ 



_ i_aJU Cllrfl_ 

djl .u ju Ia jaC, d loLl Cl jliiaJL " AjIaC- " (Jjl du_^J All j 

tiLli (jLS 4 Ashanthi DeSilva UL-jJ I^a-iJ (_>-=*^ cU^ 

yj J_^1 . CjJtdl £jjl_J jj-S ^ >u‘ijV ^ ^ • A-Ljuu j»a~u..au t £ 4 -x-oaJI 

W.French qj ^ jaI' (ji—bji ^_dj a_J jj : *1—<d*J1 j)—« j—i._A ^ 

^iil—S <.*i m<;j R Michael Blaese jaJu JjjL£ja Ouj t Anderson 

. Kenneth W.Culver 

jjjjjjJ j^aSjJA t-l £ja ^ ^ KilVil ' 1 ^ 1 j jj) j 

k 1 (j-i metabolism u-^ l£^-N ftuJI deoxyadenisine 

* 

j_j jjjjjl ^ »hSjja " Li jSa ^ m-^ll jjj jjt »m» 11 j aIajI L* IaI K j ijj (_£C_il j 
JjL a_i_£ja 1 aj*j _ deoxyadenosine triphosphate " cjli^ijLl jj 
j* -vV' i*' 1 aa IaI ^jjjl • T cells " Cj ' LajjjV i Ae.LLail 

(j- 3 j * • inosine oijy$\ ^ SjL* 

(jV ■«. d_AjljLa (J _lc. f l ^aU i ^ fllijj 4 j_jjjjjAl ^y hi&jjAII j_* (j<aj3 

AIDS jA-jV 1 jAaj-a JJ-3 A J >Bj IaI (_y> »i (jAaj-a . a jji-J CJjjSja 

is s; 

. Ixiioia jjuIj L $•**■$ is^ J3 ^ iSj^ 1 1 IaLsj 

t j_« (j-11 jAja f jAt^Vn ^»Ua*il (J_3 Stem cells ^JtAaJl L£>LaJl ^ j 3 j 
l .j ^Ju tiija. thymus AjuuijajjII aA_*JI _It ci^lli CJ Hl\ t " Cj " LclLi. 

L£LL l_jj±Aaj . ( Ifl a ml LpUJI diAi.1 a Axil oAA ^uiV JjVl CU^kJI ^ 

helper ^_ijLxjJl I_j^LaJl t_— aj mill a‘u l j-^ — *■—* 

*_aJliail B Cells C_i A_Laj J ^utailj 'L_dl*]l jljA. Aajj ^jl l^jiiiajj 

2_c.UJI : »1 ^->yi a A-* (j-Aj ‘ antibodies SaI_i_ 1 xaJ 1 

lli^2 (ji (jl) a^lu J 4 ( LjaSallj cjL^jjjill ^jlij ^1 immunoglobulins 

^y^j^uLa jjjLS 1 jA^li (.ij ."wj a_2j A3 ^-mad l jjl — f'jd ^ LS^ ^ 

^a_uij jl J—^ d a_a A-IjUaII Cj LxJli. jj-ii jjl-j jkJu . pathogen 


lo 


Ur ji 



interleukin - (Y-(Jj)T - l^lu qa _ cytokines <—iLlSjIlJI 

j_j»j JaLc.j gamma interferon ajji-* jjj] ‘ 2 ( IL-2) 


l,«ls OUI j£ 


killer cells aIIUII : " d: " <> ^ISII v jd*ll ^Ua £ 

i ijjUJi uiuji (j-A Lfljltii XM (j_C- jjbkaall j_lAaj]l i! ‘ UaJLmJ «3»‘ 

5.—» ><aj l_pj A_^dali]l * dj " Ll)L^j . 1. illj l"il i ja^AAll ' t.Ti Jij_Uajj3 

.J ^ylc. t nUKlI L£LLil (JatlII -»j«Ti jjl 1 j ‘XI ( jj f'l 

jjJill djlA_jA^all jJ/tl «t'l a jalJl Sj_£ll c jjaluJ a" ©^jSIUI " 

. fVl UyLkJl (di^.^lj 


(jlaj—all 11 a LjU I>I £^j«J bl £^1 upi 

IaajJ jSuuJI ^ >u*jA (jia-j Lcil*ia ( ^jjiyl I A^j l _pajjAli (jiaj jjl (jSaj (J$J . 

£^a d)VjL_a^all J? A_a,lHjl jj_e ^ maJI jAft ^a-_i_ydl ^jal^ taiyij 
balb >at~i l^jl ( AjjIjj (jAal^ai £^lc. l djlijjj^j (ja jj^Ijjuoyl 

j>l m-al jjj_Sj L_n *aj ^»a 1I l^jljjA »Uj 1 Ae jjaj djlLujjJ a 1 a (Jiajj 11 ( 
^ ^A ^3 oA\ t/ia f LoJ £blj £3 jj 1 V U£l . j^yLJI « l$J qa\ mm 

t \ SAo ^L& lj^ (j-S . ^ b. ^ aI£j j^yC-lLall ^Ajl^aJ ( bl jj-ali 

^a! 1 jji jjAj jA j laaLu AJaiaaS ^jajjyi Igj A_tl*j jl jjSaj ojLaj frL aU ll ^lia 

polyethelene ( £-jj ) Jj ^jl> u-^i ur* °b* '-■* • 

LaAitj . PEG - ADA bi — ,jAj — glycol ( PEG ) 

aJlgJ half life 1 A^alll JAC- XaJ J^3 ( l^)jj£ JlaiaV Ajl ^uJaal jlitll IIa 
p-C- jll (j-lc. — (j-da jaII JULVl J pJ C JaSl V ^ JAwl ^1 jj^l 

l ‘^>«1 j*i bl (Jilall (JjSj AS qAI ijiA LaLw^l oAda j^jlaj l^a&tLa (_k*da Ja 

(j-G'j ( ^"^a-Lul (J—^ s^>a Ait~v Ale tjilall 1^1 ^jjll AjjA^jJI ^VVI (jC- 

. jVjA *—^jilLa jjil (Jj-oj AS ^all Aj^laull ^^L«JI ^ 



IgtrjJji&jgtJl 



oU jZ 


IaV Ji iua'I JaJI • Ajj^Jjll ^ " Jj Jj£j1]l AaaI LiA 

ojLc-j ^k_j a A_La i->1 ij<~L ^ -s.i a_*j t j>> JJ ^U ^Llac- l aal a_jc*aJI Lj^LaJl 

j^J . IaI ^_j jjj ^Lujj UiLaJI ^ j2sl a AuS l$£. j j 

i 

a (jAa-Jjajl (JjJall ^A j_A 4_ \\Cl l >■%_iC ? pLlaJl ^All Cjlj£ ^AiiCiV IaLa] 
U_3 ^ njjlalt IaI jja. ^_ljj l i-'iVi ^yjj pLjJajJI ^»A_il 1—j^iLi. 1 ^ ia jjLSj 

- I J 

jjLSj a jjiaJLj ^ » . i» U ^^yC-Lajjl jajjjJ (j-jjJa j-C- »1A pi i/in'l CjI jill 

J o 

(JJl o j-js Lajj a (J.jJa)l ^A J AujIj gjJbSl a IjjIjj SjjuJI LpLiJI 

! CjluaJL 1 a£ JaUil ^JL*j . ^aII J jujjyt ^jila a jfl ■*! aISIj 

L j-jJa ja l aHa 4 Lul jj Sjj^aII 4--»A CjI jJLi Ciljlj ^y_lc. (Jilall A-li ja-^j 
\ la j tuVl^H ) j^i.nYl jauil I j A j’i l ^yjJajAj ( jjJjkijyij Ioajj jjii-vj jfLuJt 

. aL 1 JS Desferal Jl jjL«jaJIj jjuaj ( thalassemia 

a Cull mall j_y_a Cj Lj^Lk A_C.) jj j_a j_iaj A3 jj^jijJlii (jjjS jl£ 

IaI jja. aj» 1C rjA (_J*lllj »* A3 jjlSj 
juj jj_iil lAA ^ ja j! jl£J i ACajX*ll ClLnaJl IgUA ClL ji ^yC-l^jjl jt jia 
jjtjjA-lll l g *1A j^AjS 4 ^ uija JliLl aJlXj ja oAjkLa 4-C. j j*ima C) 

J 

L£)laJl oA_A CljjJlilj . IaI j-ia. <jj l^j ^„aA*)Ij 4jj 1 jjll L^jALa Jj J-<ajj 
*djaJ ^jj j jLaI ^jjuiSjjA Aj (Jjt-v a ^yj CuuJaj . iJajuJI ^y3 lul jj a j j-t all 
A'.iil **> . oAI »>iaH lu-yVl ^luj J CA LiLi. AC-Lluj Ijjl A^JJ . jj jjjjl Jj 

i (J_ajva 1I ^y_3 _- -3 ^jjj^M l A_A IaV jAjIiaII jjJlj 4.a»,1tia11 

. AjjUuill Cj LSLi ^ja a1^»a jt£j 


oAijikl■»" <_i bilik. J IaV jLSaII (JaJI ^uaAj ^uvj Ajjaull i'ium 

j 4 \ ^ flr*-! tWi i ^ - UiSjljuj IJj <-jUAaJJ a Jul^ j»A Qa 
I a il-s. ^jj_iLo ) » » J A laj-.l l ^A ^y_S l j aI jia! a AuS jj-Sj It jA_uii ll 
aAJk A_*J . J^_ill AILui oA_aJ AjjJi Cjlc-J^ J ^ j jj ^JA J^jLS 

flja Aijj 4 Ijji l X _ H ja.1iiu Jll a Aoilill aUjaII Iaju JjVl aIs^ja]! 



L*- _jJ j^A j-Jl 





Jjl JS_j jjS jjj IajJ 11 CiLnaJ! " j 4 jjc. Jj (JS a taL" 

‘ ujj 6 A / *4^ (jj^d ^ - 1 JJ ^><J' J J—aJ JLk 

^J ‘ i>uJaJ Jl o^-iaII Aj^il 1 o i j i laS* ^a*i 1 1 1 ! 

. AliU " Jtiu " Ji^ J jSj " SjSlill " Cjlj ipujl 

j j a Ium i ^ 1 ^)$-L 4jLsj (jjAn-aikj (jjjjlj o Jit AxLill 4 x.LmJI Jj 

Ju LA 4_likJI jjj J-C- c_jLaui Ciil£ _ 4 Jj 3J X A ClCLal BjoiSj _ 1 H ^ « 
^ jj j> ll (J il l—Lil jj Cijj-ai J Aj«j Lj^oJ Lj^Li. (j—a 4ul^ ^jjjL 

• ?i'_yj 

eLdaJi (3d^ o* 4 - 1 f^ 3 ( ^ ^ ^ ^ ) JL11 ^lx!l £ja jjLL V ^ u&j 
■ Cynthia Cutshall (Jj^iLLLS I ji'nm l^a-uil ^ jJ a UKI 11 4j1aaJ1 " 

^_J-S Ci l_£U. CijLS i " a jC.ll " (ja 4a>j~i jj£ 1 iu 

jj_SI — Ij'l (j_« jrliVI (j_ii XT© — X ♦ ^ u*Vi JjL£l 

l j 11J A ll l_L)Li. 1—BI . A Z- LaI' l i^yA Jj ■« A. j I J*. ^ ^ il L _ tj\ L /j !\ » flI I \ 

La A_c.LaJI l j r A ^ a i >i i 4_a.lri Lb jl£ jjl j i ' J dlj £ja jl aJuaL CljlSi 
(j_a JuJali 1 fl£*ij1 ->2tnt ClljlCi^l C lV) iillj Jjo ^julljjl Cla-Ca j . 

(AiL ^ jCi^j L_ nVLaj ^ >■!•>!' jj! ^tCxilj i Cilna.j'i^Vl 
L>LaJl ' ^Jl jxCj ^jujaLs JJj 4xu . SjLCiaII ^1 iu^Vi y LjL Cll jjaCLiVl 
I iai Lo^a k tonsils <*->■* J^i lJ 1 J* — Cil n-> IL 

tji-uu u^4j jiUiWI tJS ^ii) kJajltj jiiilj . ax^LaII LjS^A 

. LiA^aC- (J ja fJb ,j-aj 4 Jajjlal' sLskil ^jLujLu j'lLiiiaJl C»J>^il . ^jCalj 

. ClLua> JL ^ LL«J1 

(^j-S CjLIaII ^y-lc. CiLnaJL ^-!)LiJI Ij-vj'jt^i ^iUj JIaj 

y i Lg-Laj J 4_Lil j_jl! ^JlJI y-iji jj j£U 4jljuu 1L Ljjji LSjjaI 


L>r 



_ £ _ 

* 

i*.il II L . ujajll i ^ lIiLL^JLj l ^ a^lc- U^jJaj Cj^i LH 9 ^ 4 V * * 

(j^al j-^ii g^Lc. j^aJ dlj-alil Iaj ^_j . <jCiaJI Lpl^J! ^ <jj1La!I 
d)<«.>V*ti*1 : ^.lll i ^U~ QjaljAM jlC. _ i-'l 'j-^-'l. 1 4_uljj 

^ j (J-J 4 *^-**ilj (j Kil j 4-3^1! j AjSJIj JjJ! dll n % 11 

<-£1jA cjlii=Jlj (ji (^4^' t> 

J^wajll jjSuu b^k-H -ii.1 j ia-aj ^ jj_£! 4 Aatj <A 4 . 'f' tjf- ^Cili 

.U A ^ L ,'' “■■*" (jjfLi (jl «■ jiKIlj J^aViJ 4 4_L)Juj ji 4jJI jV 4_i]l 

aa—>S^)a1I ^AjA (jia)^»Sn >£! iJjJj • uj-^j 4-jjja dijsijv 
U«>j tiVlillj t sickle cell anemia 4jl~> m)' IxiLiJl Lbwji : ^ VI djLuaJlj 
C-kjtillj |l 1 fjJj-^jA^ cs~^ c ’ A ^jjaJlj ) 

4 ( i f J j>-»JJ^' ) Uj V 4 ^ C^J *J 4 ( V (*J jj^jA^ ) LT^' 

(j—j >A Jjl—4*11 JjAj t ( x 0 “ f*JJ»*jA ) U. '“^ 

o^j- 4 4 ( o* ? jjj-^jA ) u 1 —A-P ‘ 0 * (»j j>*jAN) 

4 ( ' 0 f Jjj-^jA 1 ' ) lA 1 -" li'-J (J-^J— 4 4 ( ' fj JJ-^J A 1 ' ) AA 

) A—*1' JjA—-kj—* 4 (* * fjjj— 4 jA ) O 9 —^ LK'.J— 4 

0 S fjAjA 1 ' 

^likuaVl 

artificial human chromosome 

j i m i j Lialt t Uiil (^h 4 ■ t *< 3 4 -jl^j cjl_«j_)j-a l-^ U 1a 

1—4 | 1—••ill j»—^ lau J£_»£jj 'j <L_u) dll * aII 

J J^AP M*A* tin 4 lU (j-s 0^4 j»j jj-jA Aa ) telomere j*»j4A' 

(Aij i^vll t j o t dil^all cjVl sjji-a 4jjljj t**'l«.'ll - ' jjx i . »ll’n ^ j .u'la 

^ 1 *^i *j ii ^lauilVl ^ Sljlll tAta djL«jj_^ajj£ll t Liill 

4 ^jjjt- 4 jA^ cj-a ) centromere Uj ^ t 






_ t-JU oL>! J> 

j^aj^)£ll AuiiJI p\ until ^LSl spindle Jji-JL JaJJJJ (_jill j 

(j_a djl j^Vl J-A 4-il(jJJ 4 { (J_j-aVl ijC- (JU-aljVl t> ® 

* ( (J jL«> ^12 

^j-a 4 ) *1 H V j»Lc. 4 jj_uSj^)aVl frL.a.L'1 Ac. j<\ a diiSuj 

dll jSi LjJ jj_« 1 jJaxj 1 jdJkj (jl_i _' ^yC-lnilim' jjij 

lull Aal-la 4 jjLo dllAu.J (ju (_iVl (jjjjxjlu ^jiwiin Ijuls 4 c1 uu 

£ 

4_j^tull dlLijiLall aAA lj i'f~- . *“ AJj^jlall (juiij LdaJ l_y.<j*^> LaS 4 

4 jl-y LS -i L*ju.jljl fJi i * j1a. 11 frLic- jj-a Lajjjuj (j-£«j ^ 1% djl.ijj.illL 
A A_uxjdj LSujLajjjl ^k^jAJ A-ilviL lili 4 dnnuta j_yS »Lju 4 j^)jju 4ujL1jjui 
J 'j-^j fJ ‘ ^LJaa-al (*JSjj>u> (jj djLjlall 

| J u 1 *1 *~i 4 oJ_JAjLI lu^UJl 4 <* jl-k.ll ^kL—mt.'ll AlC. 4 djJJJ ^yC-L L k ^l V1 

. Ajl-kll dilajj^ujjS qa ejjC. 

* 

■ Vl*i tjlSj 4 iLjjj ^lik^Vl jkjjjajjSll (jl£ 

4uljj j»_lc. (j-3 (Jj_3U 3-laSj ^yC-likk-aVl 

jjl jj^aj 4_iis 4 idiLjjiJL ^_uull ^Lul 1» < . ul _j 4 1 i l il l iij 4 rjL^y 1 

jjJ] c. j >" 1 (jjJ 4 4—aJ 1—j^la. (j—11 Jjull 4 >Ua u (_ 5 i.il ^juaJl J-il; 

£_puuall (jl—Lall JJ-C- ^ 4_jj! jjll l—jjjla 0—1JJ 4-5 dlLkUjjjill 

. ^.ill ILHi. djLajjjujjfL 

q .uLuaj5U>Mill 

somatostatin 

jlLSl V UuJ L^ia-k 1 £ 4 ]_^la ( Ann j jj*-J-a jjjJ jjj (j^aj^ll liA 
(jj^sjA ^LSi) Ilujjj 4JLa^uj 4 hypothalamus o-^VLij^Jl S^c 4 . » i i- nl 4 
Jjl ja (jjuj^ll liA (jlS . pituitary 4 a*laill Joiil ^LsVl (_k»a11 o* >*^1 





OUtflI 


liLii (J -5 . ) S VV fLc. Ijjk . ^Vj—S . j LjjJSj AaoII 

K. I) J-4*ll II 4 J )>-li ^ill aJCO „Ukll ^Jc. j\S djjjll 
* 

H. Boyer j-jjj dj j-jjAj F.Bolivar jliJjjj Itakura 

dil -i_u jj jj ■“ | ~- tyul aj | | T x ^ £ J o^jj i^jj £ Y ji t* aII 

• v^LL <j-* J^^-i '■** Cfii ^ J * ( J**J' dll jLSI i_U^J (_£ J^.1 

. ajiUJI j»m> t_U.li] l^aJji 

lactose <_$>« 4^ u* ts^ £ • ) jPy ^ 

* 

beta galactocidase j-u^jSSVUAlu <»i>) 4^ 4^ ^ ‘ 

AjiJuu (_f ill jLmJ! j/k j jjSjUj jjjSVU. J] j jjOUI (Jlaj (_f ill 

(j_lc.j jjj£}ULj ^L^yi <J Ic. ajllill a j nS' ll li.} (j-» AiULallj . { {^VjS.l 

lijk (jil J_t . lacoperon UJJ^J’ t-J^Ull ^*>7^ £&) 

1 jj^j, .uj^Cyi ^-J^il £-Lli] jj-C (Jj*> mall (jiaJl <*j»j (jj^ujV 1 

* 

(pBR322 l^a- m l ) aX^Aj^L ^jJc. (jjjll-u.jjLij*Jl 
lJ_ 4 C- aX^j jj "<Nli if. L-jjjSill di jir. L-^.lic- . UjjSJl iduaJjl 
j$Jl (j-aa. LdJ 4 jl* Jacj t lU*j jLSaII jj^aJl <jjj±?j7l 

<J> -^^->■1" O* • o^jj^ li* i>* jjjSII ^4^ 4 

^ jXll <j-» <jl-S US 4 j>»j^Jl tjc- j»jjiyi J*-o3 (J IjjjM lUU t>» ” 

} jjjjll Ixjk A aSS Uax jJ_aS jXJ (J-Jaj jjJI LjjjSJI alajl (jlc- Xjli-JI 

. AjUaVl U >.U^yi 4jlij5U jjIJ 1 j jlr . XJj^il! 


t jjjl‘i >ujjUjjuall (joa. U 'j; (jiilSjUJI jjiiU jjic- ‘ _ 'l»“'ll 

7 p j-a. (jlc- i jL JiuaLJ ^ z (ji> ) Sjj*iSall dll 

* • + 

a j^yJb l^j] ( [jla jjxu^ »ji“ J* 4 -^i^ 3 Uuj^)J (jil Sj ,1<U l . 
A. ^Ul l (jjj l A n LjjUjS ^JjuUjjjjUjajJI (J ■ (j^S 1 4 jU. 

(^JjL-Uo Lj-.Sill Aiuj-o (_jill (jj^lu. jjU^uJI jjl ^iJoluJ a jjlSill Jl 

S ' 

LfjS ^ Urfij « (Jjl aXA dill S . jjuull «■■■■^ 11 A^jjj ill ULw 

• °~>* ts- 4 ^ 


v\ 







O— 

insulin 


a jjJJ j j*ajA jA . (Jjljjjjjil jxjl jx (jjiiJI j-d j m iV 1 

a “'i J aj jjiL j£iiLi islets of Langerhans jjuIa jaiV jj^ ^ liu 
^HjLj ) (jL-alLt 1 “1Y T ^Lc. AiuH£t aaj 4 ^all ^ j&jmil ^ ^£aal! 

diabetes j£-ui! <_>a» j-a jl 1 a*. j a] ( F.G. Banting & C.H. Best Cuujj 

t j-d_j_uu'yI I**' l*\ 1ft a_llj . jj'j .mOU - ■ ■■■>■ 11 C^. 1 ir* Jl C+Ji 

* 

j-» jj!—J j^’jV -1 -l r- Ll.l^.^’v'iuil > A-La.ula j j£j alia, jx j^u!)Lail 4_Lajil 

. j.i.ai. 11 (jJj-uijyi jjJJjj — j jL^al! j-a ^-a^l _ jj jliail j AxiiLall 

lilli^-S 4 A-ijl }-»j V A_j£] 4 (jj-iul! jjJj-uijyl ' jj Aj_iij AjiSLall (jil jmil j 
\ ~y'jj 1 aLuUI ^_3 j-jn l J A_ALbal j^-*' ^-s.' t a^'iA.l 

(jjl_ili li-A ^C-L—laJ! j! j i a (^jJsjaJ! jx AILjAj . | l_j A 1 1 ..U..U 

jlj ( eVjpfc (J _3 . antibodies aJ SaLuaja LaLui^l -a. il . ,jI 4 i «ji U! 

(j—a (AjL-tja. (_j—1] j j^Lia j (j«j 4 ^jJ^kiuVi (J*3 aJL_ii*ll -1 VI (Jjljij 

e * * 

^jLiil a-xAi jn ^ LaJ > ^jjj as aj] ^ t (jiti 

• JJ&i 

in mi 4 Aj) jj (j_S (Jl3j_a1I Ia^j (jjjl_k-aj j_« al^au (j) LjjSij lili 

» jj j ■ ’— LjSj.il 4 (jjlS ■ ■■!' jl A-jjlaill tljljl*]! jjijj alxail la jit . 

jSJ 4 IjjIaajS (ji^iujyi jjxjA ^jiurtl jj! (jS-a-aJl (jxi . 

^_a.jl (JjLtUl j_ jj - j jl j £aaj 1 (j_« j . jm,a (jjSi-ui aj« m 

V 'i_Ajjjj ^c-lul jj jj—aJ! jijxnjl (ji a (UJ ..V 1 (ji»La^yi ii.i _ biosynthesis 

j—a (wjjl j)_ii j_a iAjI—laS j.u ^L_jjjyl l^A (jSJ 4 IjjjS L^lt j! 4 u L .n 

• A l*4 ^a^ l l »- L /»ll tj^ll Ivs- jlijjSj (-•‘i-v'ia ^ilj , ji jiA I I (juLi jSjj 


(jr^iioLa ^jjjyi AtlL-a (j^bj^iill Lpli ^ Ajjiull AjLiJI Iajj 

J-P aJ J_jjL (jipjjj ‘ preproinsulin jJj^yi 4-a!a AjuIL 


L a? jl ij-^*j ;: ll 


vr 



_ LUt oL^IjiT 


Jj-auJ i 4 (_gj. lAil jjX jjj_ao 1I j<a $.(_£ jaJI Ia* jSwaj 

1 - ji^na. A £ ^j-aJI lx* . proinsulin jJj_Mijyi x$-a-a Jl jaJI 

t-jj j_a. ^ jful Lg-La l j^a, rr jj-u <ji-Jj£jJ1 jj_S CjLaj jjl ,»j-Jj t Liini 
1 X I j_>i 1 AI iuUlT^ : jj>!...!... * j _ jgjjjuuyi 

OjUI_iujIaII j_ja jLlkll j La^JaJjJ 4 I ■ r • j->s L_J <LuiluJlj 4 Luial 

* 

^lujj jj-^a IjjjSail AoLi. jL«£ jl j^ ^ • disulfide bridges 

lj) 4 jJj-uuyi (_j—laju jjlLi. AjaJUll 4 jjj^yi ua Ajulia <-(_5 j-^jau j 

j-£J . liUil A-^aj^UI A_JV1 IxSja L^jA] (jails ■ ji-i-dl jj»JI ^® 

r a. 

£■ dll I jjJj_£ I_a^-Lu jj L_) 4 1 ^"ll -miud jj >aj Ljj t- j _5 j-ii Ij SlA «. 1 _aL»JI 

* 

j-Jjia j_& Ljajl (_5jaJi£j j-ta. 1 <ajj l)-uVwj ( LtfJjU*" (jdaaaJ j i i t a ' I ) 

(j_3 (JX.A*Ij « Aj<aj^J (jJi ji ^all (jJjSjjII j^aJI lAA ^-Jjl • JT dj 1 jjJj£ 

tf » 

^ii__uiiui 6-° <■ ill jj ' UKA. a LLuj jj g. ~i.nl ( LjjjIiII 

j^Laaj (JU/iTVl Ixi ja j _ LjjUSJl jj% aJ ji iuj ^aJI jjjjjJI La^j ^ mbaj 

Ua . jX j-v il lx* j*^i <aadi V jJ j-uiiyi ‘ill aalui . j.u jXUaII ^yaAA. 

4 ^ k- > j ^xll cyanogen bromide c j^.jjL_uJI a_wjjj <—i'^Aaj 

jo!j-uijyi llil mini (Jj^ajH] 4 ujjAil! Aj«JaS ^11 (Jjjial! jjJ j jjll f-iS ? 1 u * 
duLuCkf I jl ljj"AiU jjS^aj . 1 ag mi xULmjIaJI ^yjjiajS jjSu (Jc-lij lilij Xu 
XLa j 4 jVl {JJ mu . A_La ^jjJS L-a {jjdoJI {jjljAuiyi {ja ^tHjj jl lm . 1l* 

j-ii i aj* ^_uil tXi_Xj J LijlSJI j_C- ^jLill (_j j_uall jJju^yi 4 I ^AT fix- 
• JUlSj jj-aLa ajI aJI a»~i,>al ^uAjl A 3 j 4 | humulin 


VT 


XrjJjiSujjJl 











OLIjT 


somatotropin jJull ji 4 jaIII <jjA jA j 

aX-iil o jj_!j (jj^ajA lajfc . A 1jo*i11 A.jOLail t.~~il n^aJI (j-A 4 


JjJa 4. i m>i jjic- Ajujl jaj | LmJ 1 i ^ ) aJ jJa «-ln t AjAlij]l 

^ay . A ^ “■ 'V'j Ij^LaJl ^aj jLxj 4 | (_y^uu!l ^jjjLujjlA^uJI /y Jj y. 


ts-i 4 gigantism 3 aL«i l <^-11 ^ ^ ojljal SaLj 

fJ ial_s . jjjSil a *'f- (Jj-olLaJlj -1 L.ll L_x-ll*j t jjsallj y^aUIj yjaJl 


• f jS jjJI Jjiil (Jjaj — jl ^Ijj <■ ijm 1 _ ^yiSjLi A_La AiaLaJll ^12 

liJLiAj ) <_u! jjll dwarfism Aja jSllj ^LoaI! JIaL^U Aa 5 yflj 

^ hlirtll (j t-xll Vj { ^j^a laA (j^lJ jja (jjl*J a^l j 0 ♦ « * (JS i jlJ (Jila 

(. "i l ji ,i HUa <a]lj A jaILiII aa_iil ya {JaxLLLuiJ jjl£ (_£ jji 4 (jjA^JI la^j 

LLxj aj i I jajS 4 a Kj la_A (jLS . AjjIajS Ajoaj yjjia y c. 

AjU^ai yc- <« kjj& t.**i\jjjLajJI jl cs^J • jjj ** 1 “ aac- ^»LxJ\ ^3 ^J*L 1 I 

tjJaj-Aj _ l^loa. -j_« (Jja^JLj IjaJjC. aa 1 jit£ _ Aj^j 

I jx j£ Aj_kij j ^-aJI c-L j ^ nj (_faJ 1 ) Kreutzfeld - Jacob •l li ^j jjS 

f 

a.- i aI A i (j-* slow virus a_mjjj 3 ^_$J] <_llj * ( j-Lll (j>L> u* 3 j* 

* 

LiAj . Laic. j—LL^lj j ~v I a*j (j^al jC-Vl ^Jaj] _ (jJa^ydl la^j diL jj^ajjA 

. LuaJI (_ja (jjA^Jl jJLx 


L?VjS.l UjjSj J^JI la* (jc. J yn aa l l ^jjuall ^ 

• J * J 

0jjj . 4^UaJl (jA A x-iI-nIuia'I (JjJalG Auc. jj Aja 1 ^ ^ ^ ^ 

f^Lc. yj ^>aikl iAjl (J_SS?1 ^jic. cal£ j>1 LjjSjII y* (jVI 
(J^» ' jmJ <y> <j*J 

* 

<j_jj£j x.Ju ojAJ (j_« aJL jJailL ( " (ja i , ta -^li l " LiJajl 
ealj^l jjjajJaljyi A^aailuy J (jjAall V 

i_l^. aj ]1 1 . 1 'Li. a i<1 Aa_uJj (Jj_ui aoSbll, aJ jjjilkji _ jJax. (JL-a laAj 

VO 


jj *A tl l j—*U1 o>»^a 
human growth hormone 





I jLjT LjjSjII A ViTi jj-aj$JJ ji t ja)I\ AjI-Ij ^ 

^L*u t 1—i j jSjI I £y* <_^ jLaj£ Aj jfc Lgjl I 4 

A_^jjj LjjjSJI jV jj-*j$JI <j-i l T>-Sj^l IU J^iaJ • 0^7* j» J tJ^-aj )j] 

4 A K vna' l t_l_lijil j_S»ai . A>j-i)LvumV I4 ^jljj 4 UL^t^ {_UU 

UH 4 WjjSJI A ^In l—a jjJj A^»L<ua 1 ^j-ilj^l (_>4 V'g a l l (jijJ ji Sjj^ms 


. AjjJIj ^L^ jjj 


interferon 

£—Lu L^LLl lU-U (j-jjji jaj ji AJick Isaacs (j-SI jj! tiLli -UxV 

jl 4J ‘‘i ‘lj 1 j.J^k j_g j. mj^mil J j_A 1 1 ® V ^»i_C <—LuuSl . I j <4 j j’A ^ jti 

SjI—J 14 »jl—a j j_jj (JjVl ^mjjjiSLj a_jUuoa 11 L^UJI ji Jean Lindemann 

ijjtj^uJl jj-i L^_dc- jj.ggJl jjLaj ^Lill ^j jjjJI j_ 4 ] l_ kajj ( jjjjSjSj] J 

> 

A jijj-s." Cilji LjaII (j j '*if-l A£. jjjjj . jmlll 

. cjL*jjiiil fj jjj V L$-iSIj LjjSjJI — LjjSLI antibiotics 

4 A- Ul^ a l l biologicalS (—lljSjLi.^ljjJI j* jj] jjJ^jiTjM 

jLill V) ^ L.rijV jLill (jj^oSjiiLj : L«L»j A jl ^_Laj! jl La - ) 

^L-L] ji j j-a-il ^UV) luI ^jJaS-uuV Lui 1.LA ^ ii»4j _ jUJ^l (jjaajVj 
t 5 ~® (3 -aTi Ajj_L) 1 —j^Lk /jA <Lk*A f jL Lj] 4 j^Lll ^L-aj ojj^j^j 

4 Ajj .* iil l -v\l 4 aojj jJill jjS±ui LiA J_ (JaxaIi jjj ilmlma 

# A 

j^-Sjjj ^^L*S A_^,LjJ j<c -^ 3 i lS~^ ^Vl 4 i-la. ^t.uiJa 4 ^-Jajl l»S 

(j—a _a» ^ ,t»C- ^wa^tij_Lul —II ^ jD ^Lil £ 0 o~* Ch^i ) • * * 1 

ji jb>j jJi jjjjijj^yu ^l-laVI j_si. (j 5 si v ^jiiii jjjjij^ryi 

4 L^a j'lSj oLL y*. (_l iUj ^jlc. CjU*jjUIL a^UaxII L^UJI aj! LHS1 

(_pa_iu A_a jlia A_^.UJ 1 a1j4 4 " Cj " Lj^LL ^I-Ljy (J C.lL»II ji-^?dl 

--Lj-jJ 


v\ 





* 

l_l—(J !•> (j-C. l A \*j J_la ,jl JJ-C. . AjjUaj-kiJl dll j-aAII 

. Ajjlij e> ^liijlj 4 _Lu ji joaII aIH ( ^jLiil^J) 


) <1.1—aXkJI dlLc. ja~> A liiAi Cl l^Al ISA* ^Lc. j 

<JD1j 4_La (jl Ail Aill j^li . lioll Ua 1I ljljj£L Ijai 4A.IHI £ja | sAa. 

^ j*jin A—«jjVij * ml fjoLsdj ^aii diijS j | LaUkj iinjj mi | <_ jj j ■ ^ 

tjVl (_£AjU AS i—ij^ilall AAC- ^ L»La, jjjladj " dl " Ij'Xi.J tlu 

jU«J» 4 nti Ls _i j dLk-jjJll <d jtLa j _ s _a <Jiidi dlLs^lak) Lg n j ( * j 

t LxS JJA (jLS (_$A_1I ^JJk-tull eljAll —j (jaJI (jS (jjai Ail L»S . jjC.liAll 

diLi.jSlll j jj_jaJI J »1 1 a. II jj*«S ^Uollj ^ j_^aJI (JL»Ajl ajL <i£l 

4 j_u^jIS La_j£ jLui Lg-ltt | dlLiUa^jaJl ijii (jiuu 0^' J 3 -^ ^ ‘ 

# 

IjajSjIj t L»_jj!1ja1Ij ( diUliajjL* (jAajuj i Kaposis’s sarcoma 

(jA»l j_-Vl (JJl—Jj t *UjIa1I 4_C-IAa 1I (_^Aal jJ j l | 4_L#jAll 1 Vill 

• A jJajk * a_lljI^ jlil _ Sjdj^ll diL&_jaJlj _ <i dul£ ,jlj t ^-jiuililll 

plasminogen 


(j-jo A—^l J — ^jjl CJjill dll«A*i% a ^jk (JjVI Jjllll jA 1—1 i ll 1 fj^a^A 

.1 Ajl jUj ( (jAa^-all Ia_A> dll ar.l . >. * L^nmi dl _j>u lilliA (jiijl jlj 


JAi1 ■“-*!' (—U_uij5]l (j—C- (jjjl J—ill L-l—L^aj t kill . kill I ill ^ILnlI ( _ s _2 (jVl 

SjiAIIj 4ja*ajlall lj_La LsjahV ‘ ^1 jiill jAa. j^-ic. cholestrol 

. AijjlLxk liA jj^aj 1 ^.a.’kll 


1 fri* A-All ^ Ih^j t ol jail lA_a. A—jjjjda Ajjja. SaL» (Jj jltal j£llj 

A_La j 111 a] ( A j~ilji-JI (jjJiAll (j-* SaLc. t < 1 aJ(JI (j * jjSlill jjjLj / Vo 

*_L-oj j ( l^mic-i ^AitaJI lAAi. ^dai SaIaII »AA ^ja . IaIaj A^liill diltLiLtt.ll 


vv 





j«-j < a_x»aV1 fj—& ajIc. cjli^jA 4 jm'i-^U f '. ur-Vlj adrenal Aj^JaSlI Sa*J 1 
(_$jaj . a j f.\ jL-ai! ^!sUl Jj£Lj ^ j uj^» l$j] 

i ,aV' Ax*J AjiL (»All jjl] Alllajj <AAiluii jjlill LiLiil JjL-aJ ^aII ^ 
V JjjLuJ_y£l1 tjLS Ldj . a j-JjAj A_u_i jl A_Lo (J^kdiklua ( \'*L' jjlj Jjxj] 

(iLlij <L ^liu LaIc. V) t$oil L!>Liil Aj.tr-i fjA j-»jV Aila 4 *Ld! ^ 

i^gi iJjja±iJjSkll l_uujjj LAa. Lli . receptors (—lA aL-L 

J_LI 1 CA jjjJLali Wj i Aimij J f All jtu ^kL-u 4 jL>L 

(j-4 j ^ »jl ^ ">*v i~~' a^ll £_,» AjI J2j i a A H LljSLs Ajlia ^ 4 Allaj |_£Ail 

1_ ^ liLa . Iajjj IAj jj f.lc.^1! .»a)I aL ^yA Ljjj 4 Ifrllljl i n . H 

jjjj (J ji^aj La <JJ 4 4—1 'ill ^AJu (jLlI 5_AaLll (jjul^jill a£j_i! ^ villj £ij 
1a_A (J-La 1 a_jj A_S . Aj-ill J- -tj (jjA “AV' (— ilSll ALaC. 

yj VI SaLc. j_^Ja!lV l g >>il jc-1 jj_SJ « <4 'j«UU ^ja *. ^.’.Ll jaLJI c_ jjaujaII 

LjU^I (j jSlZi <ji l*‘\ \^\ 4 ^Luall ^ja Aj Lja^au jj£l -lajujljl 

La . a!a_l1 AjL ^Jj ^AjLs ajaLII a$L£1L AiJaiil ^jlL ^ Ajj^a aLL. 

til]A 4.*i.1*v L IaJj . A_uis Aj_yj ijc- ^Lu jAj^all aHIa ^VLj (_)AaJjH 

IaJJ . stroke L^LaII AjfLLI Ci*ij carotid arteries aLLLI jLII ^ 
Lij-li 1 a! _Lg..L a J ajI ( CjjLj i LLAaxJI ^yl] ^a11 jL »aL 1 ^jLaj ^1 

_) laJ IL j i A -ajl ■-ull 4— L-lill u ^;»~j jjl ^j^ajV Lijl 1 ' (_jAajjH 

. a j^lc. ajjJ^J ^a!1 (jAajjL! a Li. J_jia 4_j l a l l 


_ j»A_ll (JjJiLjS (jiJJ 4—lllll ^yajyA (jjj 1 Ai. ASjjj AJ^X. (jAl LLa 

A-A3 4 c-Lall jj-3 (_jjA_jV (Jj^lLjSill ^jlS Lalj . A u xuLall {j_jAAll LddJ Aioij 

* * 

i lipoproteins *Ll—L jjjjLI! ^y^-L cj!A 5L u-* V jJo_LAj| ^ a u'V 11 ^ ^ *V 

JiL l i^ajl _ A Ia^j ^-A j jlAll L^L (_yj Aj^)AJ ^CJahJ (jl 1 g I^AJ 


iAjLjj j^jll' ^Vi *iA . .1 1<1 1 ^y-11 a-Lua V l (_j_a l^islj jjjJl ^jjAAll 
jjljVl uli . ajjA l^la ‘ t 5 ^ Al^^ya jjC- jf«J l^la JS 4 jja* a 


VA 


jJ^ C I 



_ _ 

* 

very low density lipoprotein Ia». a »fli£ll jj 

CiIa^j _utia^ljj ^ ,1c- Jjjl juJjSJI 4 ul ,.r>.i ugj iVi ol—tbj ( ( VLDL) 

0 

Iaj* • LiSlic. ^ Iaj».j pljjl jliSi - triglycerides 

t jailj jSJlj aj£J 1 (j_-4 jjjl 

t *i j-k (Jj-Aa (jic- Cjllaa-4 SjjikVl oAA t j^s aIjaa. 

A_|1j£ j_L) ill)A jj_« 1*JI (j—a a Ijit-vll (Jjj 1 -*A ic. , jj j£ j aj ji AiUall 

Jjj^I — A_^jlill Sjj »*all — intermediate A-k*uji» imlj Cjliuj_^j 4 jlll 
I A ill >11 ^A_ll JL-Xl ^j_ 3 jj-iJJj ( CjtxJQ ■ ‘ ,V ^ * j All II L^-Lq ^jiuLjJl 

Sjj^l ^ * 1 Aj — low density (L D L) AiH&ll j ^ia-* i * 

<J 4 l_J_£ jJ jl l j j >nr.l A_i* ^ LjjLi ^yll JjjluJjilt (Jlu 

| 4 L* '/, A * Vo J <Jjj!LoJjS (j_* ^ maJl a Ia^j La - L« ^j . dili jajA 

(jA ^aJU^aII jIulaI! j . LiA AiljSil jjJai^-Ls Cjlr^Ui ^ A^a. _^a 

jjyl41 IfcAij 4_jl^a*yi aAljjj Ja. n^j jjl j»A_ll ^3 (_jjjj^j^±il]l lAA 

OHJJLW# CjLu j>l ^auij O^jSLula 1 j S i A. U ^ l-i, J ^ lr. Ajk,jj J . L_liii1 

it ‘ O-fr- *aa1I »A_$-1 ji »*j . A...i1a)I (J-Ab (j—1] £jljlLj 

_ ^aJI jjj " JjjIaJ j£)l Ja^J " l . L “J jjiiJl lAA aLuiSj . 1 ^ jjAj jSJl 

(j-A Lj^LaJl (j*i ItH LaAjC-j . JT A—uljjil J lairi ^j-a A».Ij lAAj 

^ ts-l) ^ J-=^, ‘ 

iJj j~i -^1 j£ ^j_A ».> t>j 1_« v-j^JTlj <* i j~ v i I AjuI jll | HD L AiljSJI 

. jLkj ji (J'->*ij t*ij-v ^j£l1 ^ ^yjJaAj] i ^iLbj ^tiiuiYlS 

JjJLJ jill <_u-uijp jjic. Aj jAij AiljSll (j^ii-t’io 

j ^ ^yllc- L»i ( " ilma, " Ajj JIL — (jjjl ^ill ^3 

. A il-vll (Jj^*i ja] jSll (j-ill aLu jll AjV 4 " AjaUl " 

LaK ^_ucJ1 ( j-3 A 11**111 jjJLc- jlo jl IaK Aji jxilLi ^jJaj) All J 

*«L_i£ pLijjl ^j-inj All ml pLiijU (—iJlll j A_jL-a2AJ A-iLUll 4 -' 







4—^Jlc. <jd(j-a villiA (jl (jjaJlj . (JjjiuJjSil {ja (j-aiiall 
iajjjj ^jll) a A^,j (_yjliil J<^11 Ajjuii ejljjj ( | T l T t 1 J iJISjil A»D1 j 
(j_a xijJ Ajjjall AjJalj^lt (jl ^daji J . L_ilill j_ujjaj A / . ■ ^-. V' Aim! (j^aLiijLj 
(jJ ^ mlm VI jjjSjaJI (jlS Laij . ^ CjIaIIj tJSuill I-1A Ajjhu 

(_ 5 —s uj-Sj l -a -i ij ; apolipoprotein B «-_i (jjjjjjjjJjjVl ja 5il5£11 ( J^iVk 

< _ j 

1—wLuil (jlAJk .1 1 I I l (jjj jjjjl J Sj ' A y*i^U (jju 

. A j<j'jKVi JJLaaJI ^3 

f 

^Ard. tail 4 \ 1 O—P jJjljJL>U jj. ..tuj (j_l^ Aiij 

(jj j-L AU Jja] AJLuILuiV (_gi£j 0 Jj2 j ■ - ^ A -JV'! U aU 1_ja 1\ Ll^. jj j |C y'i 

■»fl"' > 'l ■ ■"] J Ivt jj_4 Jlij it 4 A_j'u£J1 ^JlC. j/’jjj.'jj;"' (j-4 ~U (_J jluiAJ 

. a jiUll CjIj jjllj 


Ijl ^aJI djLLLa. A_j1jL »j 1_uaj Llujjj l unlr. ’c-IIj » .u-^-U j_sl 
ia_ia ^ A-JLjall l j-i A_jlc- dlLlA^J l—A j jjj Aj) JJC- 4 L_LajV LailA. CulSj 
(_yj j-tll lAJk jj' ■ aj . A j inij^lt " i—LiiiliH " A jlor- •L*Y 

^AXAi . Aj j*j ^jutaJla . A-lsaV^ AjIc- IjIac- g u^»V SjaSj CjLba£j 

tissue plasminogen activator " A^ajVl " (jAijjJI lj* 

A •* j 4 A _1a a j4jj ■ n"' CLiLlaS jrLjjl -j-4 dilS jjiil d.ti^a~i Allj . 

l3j ‘"jj ) A l ~- j j" 1 ki "* 4"A jnJb (j-lJ (JsLj (^3 jAnwall (jia-li j>j» j-»"i 

ij j - >> c- JiiuSVl (jak (jl J*ilLj x-kj ( activase jiiiiS' Ciaj 

AjjJul .' Ar^ j .,ii A_JalaJI (—J-i Ai A_j ilftll A^a jVi Cjlc-Lui jAJjl 

* 

jVjJ X ♦ * * ) A jlail 1 xJj^a (jl—S 6jx 4 m (j-SJ . (j^a 1 ^ n l 4-> 1 <■—lIaII 

A_aj3 4 »jj ■ ^ o jj2 Vj Axj XA‘“jV A ill 4u i (jl LaS 4 | 

£-ii ^all j_ujj Iaa _ ^a]| ^yi 1 jijjK Ai jj inhibitor aJ .la^u 

(jJj frl^alxll (j_« A_tUo. d:jia LiA . SjjAj aJU.-'^I Jl*_! djJaLaJI (j* 





_ i,. tic- c>Lal j£ _ 

a * 

i A > mjVl ja^ j IJ A litaia ja iAjAa. Lujak. \ ^Ic- \ i 

3* S* 

I,1j A> l_ii jx IjaajIj JajuaLa!) li$J j^jjjaJI <— L^jall j* £5l_yll ^ 

■ J j -iu ^ V' Ja<s LaLoj CilJalaJI i_jjAj jaJI liA jli . J(JjJ j<« A-l jSL) 

. Jjiai o jail jjLj ^»j j*j ( 1 jai£ (JS1 ^a! 1 ^ Aja. jaJI lima" ^ 1 laul iu^V ^ 

a i 

J - jij~i j^)j clil—li j^ (jjiAijo t a jSl'x cliljUc. ^cjljj la^.j]jjSjjjall CjIaj 

. Aj«aaJallj CaA^j ji ^juuj LaLoj bAjA^. 


(jaji*jul\ jjLum 

probes 


* ; 

l_>i»lj-aVl (jaxp—uu ^j_S IjaaS ^—u>~i ji LjAll A_aJboa OLiifc] j£-oj 
CjLjulaJ t LJaII L-i jaC. j>c- Aaal j_yll ^_pol j^aVl Luiaa . jLmjyi ^ Aaal jjll 

A_S ji »*n ^All jaljjail ^cjuj A*a ^Jlj l^allaj jaiaS _ Cj>iL _ dlljpa AjjLjA 
^M1-^ 11 l$-La (--IjUnall j3 jj ^2 (Jii (."llaa^j 4_ajjj CLiaaaaii j\ 1 ^aaflal 1 jaajl 

* f # 

<j-i] (j-aai-Jall ^ 4_aoj ji jjl j_£*j . I jLja ^>il Ujjj^jj jjuj (jAC. jl t 
<J ml i i m ^Aj—aj J1 LuilaS _ jaia AS jl£ jl ja=kJI ^ cljlAju^jll (JimUmlj 

A-C-ljill j_u (JaLSall A- jjJJ laA laJj . ji-vli Ai^)*j fjf* 

j J>fl1 (j*. *a i 4_L^ia (j—11 — ^ qm £a UlA ^ i £A LojIa I J UaII Aii^dl 

f 

A—tljill jJ.aVi ^ A_^jAj<aV ) aA^)_La Jjji^Lui j. jl . 1 j‘— ■«■■>• 11 

>Jj « A a ilia y^‘ 111.ft ^ Jj^gg] c 1 ^ » » *i Lljl L a j j ■ ^ i jlLtal l j 'Tili A LtxS 

JJlAa. sjjaa ^j-2 1 t>ijl j &"?■ ^11 j t A_a3 (jaaa^—uiall l_jjU-i*ll UaIIj jaa 
A U< A 11 jJjiAaila ( iail A»a> >»«all ^a*a«li (JjlAak _ »~ , «-‘‘'l > ' _ ja^lui . oAjJ-o 

jSwaa A ij% A A^kjAja ^—JljJ jj^al ^ ^AjaC. (_>aaj jlj J oAdljlS jl IgJ 

LjaII j a>a - 1 Jautlao aSj <Jj . electrophoresis Aajiall a*j l^Li£ 

jaa^all A_ulj ^3 t aLo^j ^a!1 J 

* 

t Aaj_*i j Aali la a jA a£aa Ai.jp aJ . in situ hybridization £-s >»J1 ^ 







4 CLiLaj jjAjjSii (Jj-flkil (JaIju 

4» iua'I j;\ tiLa . Ajc-L*_^u 1 aj_ja-a jlHjj i £jHa]| ^UmaIL 

A.Tl.*\ Ij 4_iI£a t ^ "»■ j 4 ,,,»SU l ^ ^_3 j j ^ 1 j 4 4. i *^a 

A — aj i 'l ^ A ^ ^1 _ c. 4__Sj^jJa]l aJ _ A i "' ^^ ' JLSj . a ' a-v j ^jiJI 

^ I jA—II L_#J_1> (j-lc- ja-iixil (j_^J1 £_S JA A J-VH JJ-3 ( Ifl'J ■-•*■"' 


j£ 


^ 1 f5j cijHiii f J j^aSlI 


^g-i jj A~*> j /) JLTk,) 4 jllll AJ a l-» j_C- I_iaj AJ il jjfll <■_ lU»ll jjl£ \ jll 

(j^aiH_kS!iil (J$_mill <j_a (jL£ 4 \ CjLaj^jl A-3.S/ cj j_*j £_S ja 4_*jHj 

* if 

Wl 4_J^yJa ^_1A ^j\ mJ^/1 Ljjj L) - ^ • l^itH 4 ' *mrtllj 

* 

<_£aJI £ 1 £ • IJH _ ° ^-jUnll J A~kj j-A>j 4 ( j j ) A-C-Ijill qa Ia.j j 

^jiVl Ia_$J ^ lil . Dde I ■^■ 1 '%’ill 

1 VO 4j^is ^p,Vlj (jj X » 1 4j^ia A^lj : V_^J= (jl^jj*JtaiA Jj a Jsx»l 
4_1HIa t_i j*a]l ^jIjj .J 4 I 0 -lC-LLit (JjaJj 4 j^* a ~ a jiia (jiaJI 11 a d-ii'i . jj 
• sickle cell anaemia AaLsJaII U^LiJI Lao/I o^J* u* j < Hi J] ‘ 

la A (J AAJ LiA jjA <iiC- Jc. 4 "jjl-'l Hi) (ji^J 4 juaa ^jLuia l-i fl lAlial Ijjj 
i ^ul_ill ojjillLj I_ 1 a 3 i laA aja=Hll jjl o. ^jc- 

a jj la'ill Ljall C-jI ijc. I «i . jLjJHIa (jLj jjj-aia ^jH«_H a LlS O^^Ja 

l> J_xA) l_^i2 jj-i^JI jU .Vn ^j-ls 4 jj-lijA lajLi. J^a Sj j A. i a I I 

lijj 4 a j a kit 4 _j jic- aia 4_ij*j ^aJI ^LjoII ^j^yi (jS I — 

Lajjj ^ . 4JS tjaaJI (Jajuij ojii£ aA^Ij 4^Jal ^L^^Sil {jC- h~i di3 

# * , 

j_A tjlS — aJlJj aAjj jj ^ylc. Aj j-)V — Vj^i <j' k-k^ U J liA US (jlH 

• { C^ 3 Ajki^ail tjJJ 


jJ jjA»iiiAS]l aA* HjLuIsjII ^ilaluu lijl aaiLJIj 

LajIj ^ A jl-w’iall 1 jAjiS/l JJ—S ^j-2ajll (jlS l A ft a ^ (Jiia A^>ila]l 

^j-A J4-SI JA jVl ^jaJa . Uall 4 aH.Ha 4 »k u ^ 


AX 





OUI £ 


A_jjLi. CjI j | ^1_ muV I diLa 3 jy tL 3 jfi* Jj L lr. o jj-Vix l_i_j13j 

a jj_ila (jV ) I i«a$j 1 ij^ <jl (_paja_ii lic-J AjujJall gjJaS • ( ^ jl 

# * 

I • • * IgJ^Ja ^jlc- La Ailala ^3 ^jx£j ^ LlI)jj Lda_^» ^LLa 1 -iluiJ 

(J^ObJ jjJill A_LL1 aJI sAJfc (3_a A_ijjLj (jlc- (ja-aJI Jl (jl 4jVl . (J j 

A ^j-3 ajfLn jj-**-* .dj^*i £-3_pa ( ) (j^aJI 

jIjj (_fiJl Haein ) jj ^ * * (jjaJI ajlL»i« ^jc. u s^iijp -iic. 

UjLuu jjij i | jjJjVl J jr U“ • £ £ - ° £^211 

'. (_j]l^lJI ^jic. j j £ ♦ » J |C> dAajx ^jlc- ( £ t t_J ) (jjlELax 


wi_>di 4 xA'h ljjm 




Yo % > o 




jjjt _ uu jj A- | _jAajl^_al Ljj ^ lr. (jjl A l i^AA'i...J Ijj 

A_Sjja A.-J j i (j-5) ■^llV.'ixVI Ia_ 4 ^)ia- >Vij jji £_3 jJJ 1—ili ^ 

45-1) ) 43 J ^ 0 * + (J j ' * * + ( LH?J' i-ii»La ) j j ^ • * * ] j j ' Y 0 * 

A_jj£U 1 I iSjju • ( —a* i <—l AjAjLx ) (J j to. aJjIb j-AVI J ‘ [ ( j L juull 

• I ^ (jUJii-i , '-I j jjUiJa] JQ hi j) \±£J jjjljj^ll 


J^)jl jjJj ( (_paj-xil (jj-La^j jljjl l—jA LidsjC. Liji JjVl 

j j 1 ° * < 1 fll jU ».wl j a - La ; ~ jjX sA^klj a A. LI a ajull i-iiKi « ajaAIII 
L^-jJ jaSL j-J l _ 




% ♦ * 


oLI 


dl—1.1 


A (jl (J_yill L-'i ■ i' ’ Li& , ^ Y c * + ^ C • + I * » • + ^ ^ 


i—^3 <43 ^jLnJI (jA CjjjC- ( (j J £3 _jaj 

£~3_$a (jl 11 a ^ i» aj . _x i I (jjjtS^jAll -He. Jal3 j£u Lajlj _ o jjju 4 A ilr- 

( *_Sj (j--iiJl A_iLl« jlj J _a. t_niaj]l ,ja (jj*-*5l (joaJI ^l (-Jjsl <-J C_ij*lil 
(j—lA. i \ »J yS i—J £_3 j|aJ1 ^ 1 ^ i ni (jl ^ j U i - .j ’. i i i l ^,,'m.i — ( l_j ( 1 (jjj La 

. (jj^J -Lsjj ja L_ij^) 3 " ^sLla 

jjJill A_laJjiJil ^-3 CjliLwiAllj (jjSjLc. J±C. (Ja»JI Ijjluj Lijl ^»j;L. 

^—lasjj djLuiajll -bA^jJI ^sIja A_3a4j^. J$ lij-ll (jjuij ‘ ^r-lj-gijjU j 

l ui- i j£- I jl Ul I jl_3 . A^a.H-sl 1LI U.I j_^xil -L^-lViH ^jjjl i—(j£L»1 

extended «. 1 jaa a_LIc. (j_A t-i ^ —l l a ^ lHjaH l j^ Jj.L>a Ljj 
^jLj j^ll Aic. ^ (jl^A fji Lajl j cjj 1 jjaj t a ijjut family 

^^-i-ojaII LjJ i^S o^jila lij^C. ( <J (JjSj Loa jjSI A -xIj J 

(jl (j-^AJj i (j-4^JI jl _J-4VJ j A_ij jsLiaJI .' j.Wgl' £_5 ja (jlj i -LluijSiM ^SjaJI 
Ug\ — oJ^-2kj (_j-lc- L?l (_j-*ia^)A]l (j4^J1 1 (J i«1 (_y3 

a * 

(_^Ji_II (J_ lai^aII (j_4^il (_y-lc- ^LjIj A ojjiall (j^-r^ ili'i 

-i-ils : jaiA ittll la.* -Iji ^ li ~lN ' u> 1 "i itri ♦ Un^.1 1 J A v L_i^*jV 

(j_f?JI J a%.j (j_J <4_uuaJ I L-j^liJl ) recombination < ■. u *h 


^jUall ej^ytill ^Sja (jjjj (^H3 ^>a 1I (ji^JI IjlA (j4J L» | l) - 

i m .rl'H l.'i A A-j-mJ L-i-Sjjj . (_>axj^)a 1I l_jj (j_3 Lj—LU (jl^-^JaJ ^Li i 
lLijJ_;v (j.u.aj . ^ AjjLi^jJ jljjoS ^ i»_i jxHI (jc. t jj'vl' (_j-ic- (gflillj 

j ^ 1--1 jl t ^aUall L_L_ili^jl J-o^lJ j cl j ^ L*j (jl jA L—Luit-iil 

. AIa^l-j V (jJaJjA 


4 ■ U. ^ jl (J^_1 a 1I (jl J-4-wl l L-jLi-rtvaJ -liC- A_ul jji1 oJIaII 

V-A (j_4^J A_AjiL«J’ JjLlilaI! dlJ-SjJ Ijl (jSAoil jy»J . '— 1 >tS>11 OiJ^J 

j <~- 4' 'i_a A_^ (j.LS 1 il ( SjVj-H (jjiaLII (_y* CP" c d es^JJ 


\ v rjly£ij T! l\ 


Ai 



_ OU jS" __ 

i} 'd*£ . <J e-L-lj] jl (J^al 3 y.y\ yai fjk j£ii3 ^Vl 4_uij ^1% 4 til) j 

> 

V 4 -jd-iyaa Ci\ n> jlyiV I (_pa*J i..«au £ OS yjLuLaJI ei/k <JlL» 

y#?JLj • Huntington yj oaJlj A q^ja <Jla * ^aala jac. ^ V) IajjI jg ]jj 

(j-J VJ Aiaii yC- ^LkoSyI ^5 IajjV — JjLw _ yiayA^ ^dk yfr l! yAjuLoJI 

* 

4 4_il nC VU Vji Oy-iJI <- . i j > ^y ‘ (JjLs y^y-» J~*J ‘ yui ' 

‘ ^ jka jjiac- jj-A^li (j-4%1 c Cj!>LJ3. t .1I (J Ac- SyL^nll ylaaa 

4 . )> jl J3 yj£j ^*4 *^^ C- — y^sy-dL S-jLlasj -^V yiaJl <JaIa.j . CjjaJI 

y^ VJ A U LJ A i m J b ^ Lu V La yjy.AM * JI y_ui jj^ll - ^ j t n ■ : ' ^ j . 

yjy im T - y Tk . i Jju A »i njjll AjuaII aJgj dlya]lj 4 jlf, AJ 4jlj_i^ yl <■ _ay*j 

U J '**4J jjj)jjli y rtj-V iauM jtAjik j yAa yjyjj£ll JjLiaj t _ s Hsk. _ Lolc. 

AjjLuijJ JSLil* (J-S yjj (jjl yyll y*al-s tulll l_U >a~ij di . 1jy -^Vij yj yj»JI 

. ^yh AJDLk' j 


yj_j IdJ — A^JmII yialy_*yi Ada y- lijjl Aja^a ^C-Lia jl g *. ...■s. 11 
A1^ Ui AjyUyj jn j* (j^yis) ^ u jA y^ l^aVi ybL' 

I j_t yiay_Aa yjl£ jjC-IIaII yljjaJI jliLi.1 La I jj . ojyij yiayaa yjtS |_jS/ 

4 'a•>' a >/il-L antibodies o-^L >u%l ^Lllo 'uLLd diali 4 ^.a^l' 


> 

q-a . A_L_^a l£l\ JJ—ii dlljJlj oJuJa AC-LloJI »> >>1 ja y 4 Allr. Jjj j 

iJjS 4-Jjj^jaH dJa ^Lui^S/1 (^yC-liaJl jLgjJ' jliLuj yi y S .A.a ^ 

(J_<*j»j . t" il n ML Q (_j_J yi> y-J& ciLJjj 4 A_j Jj_i]1 4_il ,>^»j yl 

CJ*^' yjlSJ\ yj4ti l^jayL V »L^nB dilyS yV Cjliwu^li]' 

^LuajJi djIyS dlaamJ LaS 4 Aj oji.i r-iall »1 >u^.S/l 0 aij yJay^aJI 

(J A-l£ A_ij^J ji AwJ^t (j-b A__4 ^.Ua A_jc-yj dlLjJyak ^jdk ^_sly]l 

y j4ai>1ll1j < | y-al—i, jl da a » a.\ y- o u Ti l y_£jj J antigens djl dadL^/1 



•» 

vaccines 





4_L>JaJ < - ■ ■■%!! dlln^olS/l a iA JLi.Jl] ^ '■» j dlllajuiSlillj 

I J- CL j 4*0 % Ijt ^ **fS- 4 » ll .U/>U .1 _ JJJJ 4 4_j^«aLa 

. 4*i^ %l j.»l jjtillj l^»*im.*j I jfl ?■ •* a.1%.J » 1 "^ H <_Jj^)5Lia]I 


* -1 <•■ out^ 


;_)*» 1 ■“ 1 jl Lgi j\ . dll n >u*\l ill jj tjy\*il 4_3 jjxj* OL^l_j j Ja dU* 

ji jl 4 4_ji ja ^_c- (jj-Sj (_^3 __)aa]I jllfkil t-ijlsi ja <*oUl J sAao Jala 

0 * 

(J-ia ^L%ij ■ attenuated 4 «■» ■'—' ■ "■» jSliil IiA ja 4j^Lui laiHd 

(Jll dldaduVl ja jj£l jl 1.1% I j (J ■»■*»■*' Lgjl JJ £% jj 4.4% 11 dllj-LutSlill ai* 
%il jj tu^li djtioaSliil dIA 4_Lai j_aj . (_pa j^aail 4—1 j Jjall lgla%j 

_y —a-ll l_>“ J Jj -*j j_jjl_k-taj j^a 4 a . -di j -v i jLm%l jl d%j ] . smallpox 

0 * 

ail u»A LaLkuaJ l—Uajl jJLH caprine arthritis encephalitis ( C A E V ) 

-1^4.1 ml d3 j_£.iJI jatyI _ jiaJI (JiljJi3 OJjtii ,l%.i _ jdV I (_>uj Jjii 

Lai . jd-|VI j_pa^a j^a ^jtiJl ^j_2 jlaJI _y^ j -0 ^J' 1 ^ajI jjjmSliil 

- j 9%j\ ( ^Lia jillaj JIL 4 (jajaall jjlSlll IgaS JjLs 4jjli)l 4ija]l 
0 0 
\ jj X 4*~'j aU diljjlSi! (jU.j ^3 dlLnaouS/l dll jjjit jl 'jt J ' 4 a t Lua 4_j 

till J m jj_*a£li « dllil JuiSlill »1A 4 PijiI j_a J . 4 liia 4_%jil 4 JLl 3 j Jij La 

SjLuljuiV jj-iSj 4_jl 4 -Ilia. (_5—1c- 4allill 4jjjia]t jSjji • (JliiaVl cU“ 

0 * 

4 1_1m j\ L-i%. d_l£ V 4 40ij jJLlbJI j_a Jail t ^jmSkil ^^C-lLall jig,A,II 

^iSj j 4 jjlSJI ‘ J '1 j '1 (JS 4_a jlLal Idduna »“■% II jj^j ji ^ jLV 

A^l j j_% j_a jj .u^l all jil . JalS Ig-la Ia^I j 4_%.I^j ji 

toxin j j Ptjj-*. j_* Sjj-i-a Sjj-k^a j^l ji 4 <_Ijj£LiaJI j^lc- 

1 j jjiill jj ut£li dlljj ui£lill a d& 4_Hai j—a j . L_i jj_£aa!I 4 -%Ti.1j ^ ^_ui 'j 

. (_jai^jLmJl joiilij 


4 ajjJi£ (JSl—tSLa 4 jIjla'tU j j l-tll adgj diLu .^lall ^llil 4_%.l jj 
jjjSj JJ 4 -v l-v I I (_fLa 4 jjM % aII j-a jjjSJI jjadagij 4a\tii dLulS^al 4 lUaTi 
4 j a Til ^oll jj 4 ltl A i"il jj_ll jl 4 ^yaj^tLol] jjLSil j—a 4 1*1 A 4*~il 




j j ^ j. ■" 



* 

j_£>4j . 1 j-v {jiaj-AA II jiLSilL jj-m£li]) j_L ji (JLttl-yl (Jjaj 4 diLj 

* 

»jLc < LjjLsjS jjj->yliS/i (» c} 

4 4_j A j I_.uaV' (jOal -AA.S/' (J-AuLiti C_iJ_xi jl j_^AJ J* 

‘"'■1 ^ lot 4 >j. l --.U A_jlc. fJ _3 ~ .' ■ J -*J jA^M (jSi . (Jo^'Ij <1 ^Lja jjjfj jl J 

a jllTl jjiV j_aJ) u_£ f jLjV A_jl jSl . <LjJa Aj,*noV1 ^Oa'l a~ wS/! A - Lu i L m 

(j-® LajI t a_L&sL jjjj jj *Lf jl ^a -%11 aj^UaII 

A_jjIaj j_u Ljs a jlc- <1jla £jl jjj — AJa jj■ -A jj*A a jX (JljaVl j* jjjl£> 
jj] ja-fr-allj . 1 ' *v * * AaLjl i j ■■ ] ' . s-l ‘ . .1 I <4Jja1 a *v \ S^jic.j 

i"il m iii^l ail ^_uiLj CjUuaSlill aOA ^Ann . jjaxlil (J£ jA a jail I^A JX*j jl 

. subunit vaccines <_jjiAAdl 


|>IV (J—La. ^ S A a_a.lill 1 j~> jJji£jjjj]l CjV jLa^a jl ClSl *> 

(—l (_ffO jSII t il ^-iWI A a jUa] jj m£li ^L_lij (j-A fjj. a ta-il 1 dit-n .Xiall 

. (j-A SjaxS cIiLaajaa jj^atl (J _aSj Cilja^i 4 hepatitis B 


j^*! . jLla^-uJl jj_lj .13 j A alfo jU^I Ajfi (_^aj^)_a]I llA 

j£J . i_I^Lc. ( jic. lajj jj'aniV jA»jIa]I jaall a-sLaj ^Jl (JjuajSll 

jj-S (j, jV 11 IjJjlS , ajj nihil { _ $ Jj aL^al>il A^zkjU ( lj jlSJI Ali_pi£ /t % Ti 

Aic-jljuili t Saccaromyces cerevisiae a j\ a-xll J^klj a_j 


(j—utjjjill (J*S Aiiij <1*3 ^l£ _ SjjSj CjLa£ (j-a CiaJljl j 

J 

oXA tM 1 . IXJk XOa jtuj'l »aarvt ^3 ^-aJj ( jajS Xa. ^Jl 

jl j j~all j jLiujyl SXjOC. (jOjIj_aS/ .XU ^Lllj (J _j l jXijl 

• ( foot & mouth disease aj-^UII ) 

A_J La (Jj_P (jW A_uii 3 ^jii^AAll (J-Jjjill J^aj j! j^Ajoll jA Aji j* 3 ljJlj J 

. ^ jiuiSliS ^^jJull Aj *3X 4 ^ ‘■^'l 'J? - 


AV 





Ajiill SjL * a 1 \ f Lua,Vl 

monoclonal antibodies 


1j_i I jl_/a • 4_SjjlaJ 4 K i a oil 4_^ljj j'l ^lad mj Li£J 

jjLSJI (j jlil j_Laj ? - ' fraujj jl j_«a ViJ 4 SjL^xaII ^Lm^Vl 

fljl >ja,all < ' ■ . n V 1 4^oJ jx (j-alaJLiij 4 L_lj jl jl j' ■ .-t-v ^3 (^3 jaa!I 

jx ^ulill j-iiill j£i l jfLax j3l_j)l ^ IjiA . 1$ >'*'*>»J j* L$J ^tlU jj?/' 
j->a ajJbiiL 1 1-il'i'Vo 4jl ^ 4 ^ A .'-» j j*j,.. 4 'jl u all £ V; . ^.^'1 J: , 1 

JLii 4_jl If. Jl l I^ia ll - ■ Iia]1 j-SJ . (_JjiS/l OJuuX<lil »1 m-w-V' 
^—11 ^Lla 4 jl-t ^-SAl LaSj . Luljj -II 74. J Jj (j_ujjj ‘ ilHH JJ? 

Llxl ui'vl 4 _jaJI (jl 1 ij£<aj 4 jJj_uuYI jj f'JJ' Ac-1 u--> 

. j^j I ft ^l'~-~'a-il-iJaxJl ^Lui^Vl ^lliL 4 li» ■.--.^ 

-I L rtJ * M4A •'l "4-l^jll j ^ 1 . 4 \c. j ‘ Ly] J 1- ^. Vl l A I 1 *1 ■ V 1 

I- 1 A j_« L^jIAj 4 Dala ^y-ic. »*ill j j ^ 4 •■- U .., 4 Aji_xi <-*'/' -*J Jala ,Xa. 1 j 

» 'I-*"' ml • m.'vllj 4 c'll il«v Ml*y 1 j^s 4iij-all iJVVI lilllfc . ajJ& Yj (j. j . % 1 T 1 V1 

1_a 5> -1 -1-^Vl sii Utt I -lilj . 4A3| JJ (jjd! j'uJa>Jl - "1-v 11 1 g ' -A (_^1 *r*i' I jl 
4 lj*4 t in Lg-J (j- nA . iu l (j^sijjkJij SAa£ Ljajl -iS l$o£J 4 ^YjJI ^3 LjjSj 

jLjjii pl_*l*!l (Jjl^ ^llj • dll-yliall j-d (_jJAJ (Jj 1 (jial^S/l j-s ^ ■ -~*J J r - 
V] J-a?4.jV ^ .Tij : «LjIAj j _!•>jlil (_jSf 4 4_iij dll—baSj 4 jLi^xaII -ujiaJl 

^ j'ji—“ ls—^ 


L 3 > 4 Sj\ >>|<| 1 I _uk^Vl j__« J3J3 Ix^klj Lc-^j 

jL£Ll j_» 1 H VI ^»l_c. Georges Kohler j 1 aj£ £JJ*J Cesar Mil stein 

^lii! 4 jla 1 ’. 4ljlui 4x-l_uu4a i. 4x. jjju diljau < * iia~i _ l ^^lVi y 4ilij 

1 HA£ ^Lt (jJ Xiil (J_j . Cjl_«j^j jjj^Jl j_<0 4 jilll oj1i>»a 11 j»Luia,Vl 

^.L ^ jj 4 1 g ir- 1 **'l A jl» a! 1 " i-'*ll—11 l"il *\ i > |>1 * ■ 11 

. ^»l c- (_1S (^S diLalajl-«4. jx («jVVl 




AA 



oLit jS 


£clIS Jift c_i L^La. g-jjluu j\ (JaaaIL t" unmaH ^ i« mj 
0 0 

j_a Ja_U ' > -vl j lc.jj VI V o_ja.l_^ll >—I 4jlij . ojjaoS I j"ll Sjl i <i a l l 

jj , i ij U-.a'\ (jjyj'fy} j jLa j laj jL^JlaJI f L 5 . ojl jJaAll ^Lu^Vl 

2 _aJ J jl £ ^ . fL*a_Vl o-l^J 4,-yuAll <—I Ij^Jk. ( 4i a ji > I-i a ) I ^Lna_Vl 

A il-v <■'■* ^“>i< i S j'l Ujm 4 j'4. ^3 ( jliil (J 1 -v U j^ a j^a.La i_J 4 jl*> ^jLolLaJI 


• clone Lijl£ La jLSI j_L»l hybridoma LajOj jjjA ^-L?a 

i immortal S^lLi. (jjS^j (JajuaII Igtljn>»l jLu CjLjJj^jj^JI aLk JIaj 
(_ jLll t j-vjll jLJxH |» >a-^11 ^j-jj a_1jIa di\ ySi 4 Vi i a Ll^j VL ^. m iiaa 
jj-vjji >11 i^il AjJj^jjfrll aJLA L ia j jl j^AAll j-«j J . 4jj ^.imuiVi 
I jV^-ll silj—1 j ^jA—uu L_aj 3 | ^ ^ *1 _ ajlj_a 4_aj_l <J _Lc- ) (Jjl ta l l 

a_ 3 ^a 1 oaIj Jn a) ^ L- ji jLJaaII ^im>Jl l_i$J jflAj . |^cell banks 


4_jjjl_a_ aLuLlu j_J-5j 4j_i.li j) 4j1iaI ^j>» 1 ■a-'-'l 


jjl ^A->"| VjA — 


nil'll 
Li ■*■ _ 


(ji 4jiii1 ajLiaAll ^LuaVl aLk (Jja i1a1a«JjuI -iUj . jjjj^)j ^kn ^jlc- 

^4—11 CjI ~L _J ^_ic- 1 jj ; | ^aJI jUe»j_ui j LjajS jillS 

J a%j <—iLaj jj^jjjA r-Llil jJLal i %y±AA 4jb^ka. ^a^ollj 4 jL^a1I 

^_H’l ( 4 Jill I ajLajaAll »* .u<lV| qa ojSj ^LjL i l^J 4jjbLali i_j L^Lk 

. 4j\ ■ — t'l ^oll L^Lk ^jic- (jjJallJ! (jiiJj 


4_illc. <lj juj£ 4 j»\]l a^LjaAll ^l.jut^kVl a_lA - laa ■■»“' J ^jSaaII qa 
^IjjVl L-pLi (jl ^—Li (_jj—*j (j_»i . ^ial j_aVI (j-3 (jrt 

. 4j_j_uill LLV-kJI (jc- I*jjaj 4_uaki. djLujjj % km/ ^^ic- (Ja-vj 4_uLLjjjl1I 
L 4 J 0 J 1 I ji^xll jma.S?l 4—C_lin-» jj^aaII ^ja 9 t kill uijjjll aLk Jjjaaj 13li 

< aSI 1 iili^ f L-^SM oik - w"i,..i J t jS AA ll jjjj c LjjSj La£ 

1>»J (Jr? • ^XJI (j-i Ij^iA fijll O-LaJ Luao ^'jjVl J^lij jl JjS (ji* 

(J i CjLIjj^JI ^Ijjl 1 . iik5v Voa 4jlill aLk (Jajuj jl all 

Li y*-* j—« LLoj Lli . i-ll 4 r, 1 , \ _ _-. (JaaLaaII « ^j^Ldl ^aJll 

^ iw -11 jl LjjjJlA <J _ia i L—lVj^JI | a_JkJ jl Jjjiiil ^aJ ^ VI -i^JiV 


A*\ 





II 


OU j? 


0-* Lf' cs-i o-& Wj 


1 «tSSjl a_J Ajilll SjU^aJI ^LuaVI 




genetic fingerprint 


(j-J UjSj LaS ^ JAaJI 4 ’iA m /'U Aujjljjil J djIjUllI ^.1 Vi ml 

jL iiU jj t i-jaljl ■■■ ^j-5 tiLilj AVu j 4_ul j j] 1 4 ^ ■ >-.'11 _lj.lVj 

S jam jl ^La 4 Uai J .all jj jjiil 4j-v j'jjJl Ajj^tll j>« 4jjC- jV jj 

^■la-uij .*1 j.lVi ^XJ jjy 4 | cj'u^aJE-VI 4_j^l* CjLil jj^ jl 

jl 4 4_jS 4 i"i .1.-11 ^4 JlVjj 4 jr. I j£j 4 ~n»II jjjj (j jZi. Li-lll 

< _ s -ic. (jjwjl Ti i_ij_xj JJ-iS jaj£j fJ -i jjjA.Alijjll (J-uiLuil*]! (Jc.l£ill ^aVluu 

jl. ^ ^ ^_a qa jSJ 1 jl jjvj , (jj*i»jlt-« 1 ■» iVLyii 4 nil ■»■ 

* 

JuiC. 1 ^ A'V'kl l xjj j jjkll ^.lc. LiUr» >ull ^ jiL 111 — ^jb^^ll ^Jjiill 

j-<a J_£ LUVju! { Llsuj ^j$Vl ) IflijjAJj i jLaIII Ji>*4 

4 djljS-iill A lliLa jj_<a ijj ■ —* 1 njlTl j-*aj Aw .M.4 jjj. m<a fJ —i jjVnwlI 
(jL£ Ijj ;j j 1 j*H jj-S jjLku 4 . .*» j|j tVJ AloLoll dilwjlllilj (jjjiia 

(j_-o Ijj—C. jj_aj Jji 4 ijjUll j ^ * -'ll l j_<a J jw all j_A 4_iS A n nuvll 

CS^' j*J l -* ^=s •*“ - ClI jjIaII 

J jl»l' CjI jj_ial £_a)j>« A_»jjl SjLc. jj-aJiJj • ( fVl <j-* (jjVI (jc <-J4l L> 

. lixVll CjVI< da.l 





1 



J ml»in«1I Jc4iSl d>bl tVi.nl tjat u 




jL^yl 4_j_ia <—lV 1 % * 4 uxaV| JJ-1 <jlc- dlVl MhJ 4_ullH 
ASIA SacJ ^iSl (!>■* LfLI 4 AxuiLlLI 4jlt 4 -uJj (j A . 'djLill 
■ VJJ-^ (jj 3—j_sjkn (jJJ (jjl lL»4J aSS ( ^ j\ ) £jlS J\ (ja 

JajJa^JI t5 SUI -_rjLujH USl qa $ jLI 4 jjj£jJ l <jjA idL (j&AJ IgJj 

(ji Jiui l«£ — ojlxils . (j'uuijy I hjLj jlill L)L. j jc. 'LaJillll <jjliil 

Of 

jLill (J , 111 J ( ^LmilYl £-j« jl Lyi dibj JjajjS JjiaJ jl _ Uj£i 

• fJ jj*JJ* t> * j* J Lf fjj J*JJ* ***J 


£jL2 (j-* 4.,^■■kit.) L_ill ^ * ♦ fjA UJjLLa ^ ^jaaj 

j-Aa, J_S (_j ji jl Jib <i» <iuuij ,iaS 4 Alu repeat jfi u***i jj^* 
£jLuli J a Vi djlj j^aII djl-a JS j i J j V * * jj£a Jjl» • lS 

L u A T . LgJj 4 ( Alu I 1 jli ^Aul jS ^jJjy 4-*J*J £3jA J ) O* *—J £ ^ 
J_S n> tlA jjl dll jj_£a d^jj . 1 dll-ljjjill j-« 4_1£ J-Jjla J-b 

jj _2 VJ j tail! jjl jj LJib Luis LLa ^j-SJ 4 diLjjSlI 


. LLaj.ua. 


j_« (j SxAla Ljail 4 ) jjl jU JjL j Jl LpLJI di >1 jc- bj 

4 J joiLuaJI Jc-Liull LujJ j i j .* ill ^]l j jLu j ja. jaII IS jaaaII ^jLII 
J-S (jjj j^a ^jjill LSI diLulS jjLSjj 4 rescue -1 * * *>li J l VAJ 

. X jlilb jlill -j‘>t^ (jlxii (jc. AajISI bl A .u l l 

* 

CS-* ^'jik (> LjouL (J>l«,,l (. j.i£ Ldajl JuiIujIaII Jc-UjII Jjju 
• djlLa. ^jJj LfLLj jLsy' t5-i oncogenes blLjUl LLk>. 

(j- 3 ras <_>*l j <iLj_LI j-jak ^ <sl jiWI J >&• L 



L* jij^j ^.Jl 



i-*lc OUI £ _ 


J&U 2 I 11 fl < Aju^juJI j-i-lll iij A alj . Ajji Jill djULa jjjJI ^ 1^51 <ja 

v*l n~kll ;_J j\ _Lalll jjlia jjjJl ja {ja oAjAjLa 4_uUa^jji LiV-i. LaI (Jkiilmlall 

. Ui^ s* 4itVLa dll^)ila j jC. ^12 (_)i»_^4ll Qa 4 >11% all jj i «-»11 (jl 

L>«n . diljLL j-jall Q*\ »> J j. 7k j ^_a AdSill tM ^AaJj la£ 

la lLa^j translocation JIM ,jc. follicular lymphoma L l^j ^JI lajLuill 

£j^ail (jja -VW-a e-j*. ‘ U^r IS* ^ J l £ (jjjajjjjajjSJl (jJJ 

immunoglobulin 4_c.tLall (j_J4L2J1 AlmLmll jlklall 4 ( i ) 

LS Jc- BCL2 (jAill AiLj-ka (cj) ^J^a (jJ) t <Jc. i 

jj_ja r i _ i j 111 ®.l_a.lj (j j"m jUr» p aj-oj JjI ^j-SaaII jj-a . I A jj^aj^SJI 

JcLilil Li All (_pa ^)_C- La LjJ . t-j £_4^a 11 (ja 0 i _ cj HI ^ j^J\ j I ^S^aII 

lilldA jjLd IaI | (jj V ♦ * 4_! j]a J LjLiA ' « La a l. «r,l ..>»j 4__)li 4 ^Lalm-Lall 

(_l£ jjLadaLall » Ajll V]j 4 ^ja^jall Aj_3kj C5~^} i -H' JJ aajl 4 (Jllljl (JjlbJLj 

(a—kiail 1A_& j j Lj ^_lj 4 ) £ ji l A j jj jSll jj-lc. 4_1 a£a] 1 4 llliiaj 

a ^ * 4 


_1C 1 _ jll ijy ^..gl 4 4_x-k na ^jui-yll_j 4 Lmjj. <_pal util_ifc 

is* '->] JJ*^' tsi J«-^J ‘ X o* ^»jj>ajj£Jl 

* » 

1 j£a 1 'j*‘y (jla~kj jji ^ ^jj-^11 kiUll ^Jill dl jA J e^uull ‘ -ilajj . ' fl 

L>-a . J t5-^) LHM' J-4^ £jll Vll^aia.Vl J (jjjS LI 

iJ-ajcaII jj-S 4j^Ljl ^kjj (jala, (JS (jja jisl V oA^l j 4 jlA A^Jj LiA (j^AAll 

L-jLjjjaII Jc-LiHL 4jl-vll (jj-»rk. a~i . ^ ejaic. (jji^ll ILAik A Ac. laAjc J 

^kj jjAjjS VI A?.jjV ^'Cull Iaa . DYZ1 <jj» CH“H J »_>1 

4 4ji_utj O * ♦ * j ->■» ^jjj_aJjSll 1 a_A jj-Ic- 4_laj Jjj T O * • 4_l^jaj Y 

j j Lj V 4 (J j l £ *\ 4_!^la 4_La ^ Laj> ^xj£j ^_5 (JkitltiiLail Jc-UjII (JawAmiJ 

. Jd (jdail Ia! ^lUL 







yu OLI / 


Cy^i ial—jjj Ajjjj]1 ai* (Jij n/i jjl {ja j (_Jj 

4o1aC- $.121 111 j 1 cS\ lyj . a-i^La <J_jia L J iljl Jj-v (JLasIuiIj jjin^ 

" J j ;«" " (jA-mJ UuS ^JaLLall ^ya-au t—ll-aj JjAjjSil JjLjjj q) j_SJJ ball 

Xj<A\ tj-lc. 1 a”'i mi i—iSjjj 4aji^A CjUjjjajjS crossing over 

^_3 L jl-s. iu Aj jiH CjU jj=JI qa 1 jjj£ L^C- Liii.1 I jli . (jjitaJI 

J nili/iA jjjj JJ (Jc-Liil l-l_a.lj 1.1^1 j LfcLij LLJa jfc j < Jj j~» a ^-a ^)-a (J£ 


(J-£ (j^a jjLSill ‘J. 1 ~’* k ' j»Jj t (j±i. J£J (jiLtiUa Clfl j]l (juii (jj <j3 J a it'l l i n 
A 1 1 ml |jl li&al ( AjujVl Cj^-jbU ^jLumj AjjIaII OljljXsJI ^a OaI J 


(jjn'^ fl (_jaj Aal mil .VK ~i j 1 -u iaIaII 


jjJal) 

human genome project 

*, -J ,»J-i 1—A J_la=J J_A (JJ—iaJI fJ.. l AJk . l l ^JJ_iJ1a jL_£ 1 AJJ 

u^ 4 ijj-jiJI a_j ciaLS L* j K> i jjk (J_j <. ^jjLiaa qa (jVI 

& (j-S ’’a I a ' I c "l l jV ^lLj IjA . A.j-v ^ i J ■ »* * 

(_^1 ( Laic- a^ iaC- A na% Li^ia ^ 4 , "i a ^ a .ja jjl |_pajj4Ajlj i \ ^ ^ * 

lL l l Ifl 14 oJj^C- (JjJ (jVI aA^lLojl (JjLiVdlAaJajl . Y • * 0 ^l^. j-w i 

4_j^o!I Almlm ^ ^ 1,i$J 4 auiLjiSM A.a^ aH j . jLjLllJ LJUaJ j Luli^)Sj 

A jijAi ~i i w**i J A 'U J-^J i j■* ill a-lLaJl JLij a^JJjj t—iV^ 


i —1\ jia'i j_j jjajj c l la juaj oJL a_jaj ji <• * l l 4_iLa11 

j 

i-i ji V- t XSJ J j A_^ji ^j-A CjVL^aii l^j-a I ji'i . u i 'il A l m f tii l l 


f^yC. jLuall Aa. 1 AjC-Lal^Vi jlS/l 4_uil j^j 1 ( J ^ A a ^* 

4_ul jjA ^y-A 7.X Uk^^j 4_uil aX^J t ") J_3j J lijj£j (jr 1 ^^ 1 — ^ 

t jJli> 4-LLji- uiilaaj iS jaLi' £ JJ^ f j4“* • ( t 

1 jij"'^ i ; -vS?l A_jaJI i"'l ViKti A in a - ^ lIiLajL^. (jLiLyi 


^T' 





i,+ lc. OL*l 


aJ—Alu »1 gVi VI ^ J\ jW (J*i3Lj pjj iJsj ) <_$Vj-S UAjjjAJ 

« | 1 n> £ Y A1 JSAj jj V AAo A jj_a 4 ill ,*ij A_ji ^ .mViIj 4 L^-«aj'nTt 

j_aJ aAjJo ^Lj \ ^ ^le lfrAj*n% AjJaji. (jx $.i$AVt Aj J SjjasJIj 
Lf^jAik (JjJaj ) Caenorrhabdis (jjuijlj j'n m IiJUajj ( jj jjA« ) Y 
(jj-As ^ A» jaJ J ^Ls jjji j jill i A^Slill AjUij { (jj jjA* ^ • • jaj ^Jjj 

• ( l3J OJ^* r ' * ' J**) J^J * ( l5J 


Ljjjoilj AJjlIAt jj— 5 Cllijl£il oift dlLaj j-v 4 liuS ^.lA uu 

J •. -v A—jIaJI ^_a jL5 iilj . AjjAUJI Ol..iiaJI jjia*j] <LtlAAI aAAj]! Je 

111 ( jjjijjll I ~i aSI Ui jj a Aj^Ull (jjjpLJI Aijiu* ?J ji 

. A_jjJ«j Jl IMJ V (_$i-il LjlJI Al JJI (j_A < _y—^ X ^ ® (jl US 

<A J jakS/l Ja*. iLsjU=k jo (JS c-ijjci ji SjjjjJa Jj JlaJl 

. AliS jjSV us « Ijil jU Jl! 


jlS - cjl jjjji CijuJ JSlI) - J jjl £ JjJU C-lj laJ _ I ^ Je 

t 

(J _lc 5_ jjjjSjII A_*11 ja (_j-Jj lj j 4 Aj j_Uill (Jj‘i__uaJI j—-a (j-Aa ji. 1—3 

of 

(jAiVl (jjj jjx J . I • • • jaU Lfria jj^lS t jja. Y V * * jaJ (IjUj jjxjjSil 

i A-uljjll (_pal AiunAI 4jU»JI ^ O * * >aj i^IUa 4 AjLwiuij 

* 

1 . Y S 4 ) “l [j-iaj j j-oj jSU (J^LSlt (jx frl^AVl Ujjti L*S 

^ A 3 1 J**i ^ (jilt Aj^juuII 4**tl I" llC ^jl ^ ^ ^ ^ 

. Uia. *\ Y A ^ 


4 { AjjlLall Iji^ja usi) ) (j-JjS jj j ^vv JJ ^iU]l (j 

( Y u- 3 ?J IW- 5 J !>*) ojV 1 ch^ 

1 AAJa USja Ul — AtK-v.ii AjjJu j^L^ia (jA sijiLt Ul Ja i 

. Ajlij j—-* Ul (jilJj 4 AiVi-v.Al JijH CjVX- jjA 






Ifr 0L1I 


3-h- ^ j jL ^ y j ^ i ^alLxif j j ■* ■» N t il£li mi 

(^jj j^JI t_u£jill l jc- 4jl$iil III twLu&uuj t (jluuVl Ijj 4_i2k.jJ jii 

(.Lftixll A JHaj (ji jJ^\ L-llluj-uij . * j'ujt*- ** Ajjjiill C:li)>ll 

.IaU*ui j Lkj jaj lilij CjIjjLc J] ^ ll-yuy 4 Ig^&gJu j IajauJU 4-1 j La**) 
2 JjIa oAJ-la CjVLa^al l_iL 1I £tlsjju<j 4 oliaJI ^ 1 uimU (j-n ^ulUll jjilui 

i'll yU«U ^_Jj jj-lilH ^y_S 1 CjL-ui! jAl j 4 oL jail ^j_Ic- (jLjl (J_S ^_s 
j»J 4_jjjjlij 4_jSXaiJ 4—i&lAial 1-jLuajj jm 1 uj 4 4_pJI dilijl£il <jjj 4 jjI jjll 

. ^)La jjLujVI Ij-EL* <Oa.ljj 


*\o 





*;« l & OUIji" 



VMi (i) 

j»Lc. jjic- jjjj] jai .1 ba jVl " f.1 jjJaaJI ojjIiH " (jLuuVl 1 Aj 

Xla L i ^_j . 4 _C.ljj]l j ^Vj J 8 "' L LaAic. t l_ijt^vvH 4 a Vi i * ^ 

La (JS £ j,li jl - 4 Ij ini a .a quu ~ l ' 4jjla-a ^ic. <illl 

OjJj . " (jj .infill " jljjC t**' AJ (Jb3JA-ta2>Jl (jLkajyt 4j 

l Jxla LJLiSSSI o^Lc-j £_* IA A IjjjS 4jl.lj 11 a ^.IxL bllic-L-Joj 

" 1 J-Ia " f 1 ia^ ojjJi " *—*Ljjl tiJi ^ dij_Lll 4J^a (jurall! j.liij] 

£ ) J_Aia (JSujuu (Jjart-a ail ojjjc- jjSMj ®j^'j T^ill 4 l^iil 

jjSjj ULa. i“uaLi dlV LLi — | 4 jl% all OV^Lall (Jjt^i-h^a l al» ■ L \ *. _ 

. (jliuiSLj (jJjj^LaJuj -ii$JI Jia JjA (jjK.JI jLijYl 44a>lj*a] pl-liil 


4_ja.ljjj £_3 j O-* «-j 1—aliVI jj-laJ (jll bjlajjl (j£-w 

l al i.^ij Cj)l'^—Ui |j_a jYi ol jJ La ^Laaua IjJaoLuil . 4_}C-ljjll (Jn fil a <11 
lIiV^L >ui1 ^ la.j jj j . 4 L jJI j 4 g <Ull j ljI jl^)__jJaaJI j (J 1' (Jgj-aLawa 

4 J 

' ^ jl_£ j i! j . j_Jnl1 j j‘<l .«-k'Ij Lj 2L1I jj->a 4 _jJ iLaaaV 1 

jj_uUlJ t"'l >J?~ (ja 4 jj-vj La J 4jut jjLaxJ ^111 j 'll ^ lj\ 11 AjIuiaIIj 

f 

i a A La CjI j-iiaj 4_jtilj aO-jAa. diL n\ jjx. t ^j-jI jj (jjLj (jC- ^SjJoj 4jS 

(j- 1 ) oj^k 







_ _ 

i jLa < CiLjLj (j^» Ci-H LajS j-i jS V 4 _j5I jj d i>^i (jc liaj 4 -i jJi 

<L_AaC- jjj 4 4 _uIj jj—Lalij I^-j 4 L$j ^jV^Lh t jaIS Lb jAa. j 

ejiJI SJiLkii Ij_a~ili (ji IjsdaJ-uiJ ^A . (Ja jl( j (JIaJ! 4-iA ja 

— (jLuJlVI S-du (J-S 1 . 1 a fLjJI — ^yiwVl (jaLXh (J-^ 4 Aa JSjjj 

- j £AJ l a A 1 ■ aJI a-lA (jjLiiil (jA CiLiil uaII JjAuiaII l gi 

jl JjjJI CjLjLj e-LSjj IjLa jf I^jlL (jl I jujItTubj ^A . dj p jaill 
‘ gerbera jl chrysanthemum jl_piSn jl carnation JLij»i' 

(jj_il Liia (J—asV) (jx (jA-yj V daLuj 4jubiJI o.i$J (jjl jjM 

^L-iill ^rli-yl Cuij CiVjAj (ja (jjill liiA o La Ahjj 

4 O.i jjjtJI 4** li Juvdjl 4 A jja fl II JJ,1_J1 4 4_cl jjJI d&LA Uj -<■ b (J*4 >M 1 

: VLai L$jla A nwll 1 J-V j] jj£jj_u]l Cm La, _ CiLaVI ulxua 

, f 

4 Ll)LJI 0_aOj Ay >uiV 1 <_C-ljjj CiLnaJI JLj -«LL1 LL1 4 ~~i\ jit~i CjjSjjI 

* * ■'■' 

£■1 j_iV 1 (J£3 ^j-uail 9 JjIulaII ^Lal CiaaS t LaLaj I Juia. Vb—a CiaHi j 

^jjLij jjii aJIuj cLL Ia da iaLj _ dl jja. jl djbi jl djjjfLa — 

jj-jI j_jli jL^aJl (j-S i_ ij_13ta 1' (j-jall -1-ai J <_£ jjj_kJal! Ja A*j . pl—j 
. dills ( C 5 ^ (j-* <Li^j«j (jl ‘ «CLmaJ (_jl_ii 

CjLjLj A Lad Lll jj jV' (jj-111 j-C. (JjLulaII j jali (j^ ^jJaa-Luj 

A— m . ’nfl" (jj_laj a 'aii ^Ji | \La ^C Csj ^ Sj-A jil pl5jjil petunia Ljjjajll 

j_£j Jjj_1) <IV_jju (jn jj : 1_LjJ lul 4 Lid jjjJt a n .u a nl 

. p-lSjj bjjj (J*-^’i‘“ Ijj'u-afcl jl (_£>u> 4 1 j i rfiil i 

^Laiil ^ic. d jxJI CiluaJL CiLill LpLv ^oxiaj ^ ^Ldl Jua Tuo 

LJ _lt L^ruAii (jL^ajj 4 Ay .u'Vl <C&! J jj 4 I ^ *« L^ll LjjLaJI ^•ijjljuil 

(g-A Ay Liii ^l <L£.Ijji_4 _jjj»JI ^ CiLuaJI ^ (j—aii (J avi d*lS CiIjLj 

»JJ_jb^d A_a 1S Jjij*j—UIJ 4 ClLuli dljjll A iu j " aJaSaII aC<laJf 

: Wjc- 









l i A_iu ^j—S LLLiJl j A-uLlaII <aj uajVI dll in ml jSjixJl 

jl 5-Sjj (j—A t- ) *■” I iTuttg 11 L_iiLiiljj t'lLtll ^ jj j tg_u5ljj 

J_iV l dll_lull a Li, (_j£j i ( £xi1 ... Ajjali AjaS jl i jia. ^ja jl jLui (jja 

duLS Lais . ^jLj .*< 1 j A_ulic. jl ja jjjs L^LaJij A y --fyl A^la^J La ^Sjj (jl 
^ ( 1 ^ Liifl \\ ft fl ^ W 4 *] ^ J L s+i I a ! 1 <jjlull A a. .n<V' 

• SUCTOSe jjjSjjall jSjh jj£j La e-ilc 4 Aj Ia-Ioj jJUjaa L$1 ^)3 jj jl <*>AJI 
Qin » ill 4_jLdaj jl jj_C- l A LLaVl (_}jaL-ai.Vl '' j ajiiil jijj jl ^jli'im'i 

(_£ j_i.l jl j_« j dll_ualLii Ldajl <■ ■!. "'S' Jkllj . ^_»C.LdajJl j jjull J *»j Si Ig La 

Jj^Lic Aj-jji lilLlA . (jiaj-iJl (jj t’ll a Jj aLll (jjilVi mia jl Ai^JI j j^ jjl£ 

jl diljli aJj--a (j-ic. ) jja-JjlJl : (J -A U jjjS LdJ ftjL Aj jdaC- JJC 

4 ^ ^jj mlj jj ji j»j__jjj*n3 djli_ui jfl " Jj - ^ ^_S j j ji_ujJl j 4 | L_li jj 

cj-s ) f 4 ( djl jU j\ AjjjIS Sjj--a (j-i ) jJl j 

a j j i.si ^j-3 ) duj±£Jl j ^jO-uaLoll j 4 ( j»j j m i l£ dll jj_j jl djjjiS ijjjJ 

A_a jV jj » m j-i.1 j^iLle. <CLjji Ldajl dlLlA j . | ^ j^uilLa dllilui 

^_!1 A_sLdaVL _ -j Jj ’wlj-ftll j jjjj_ill j J W II j jj'lj lall j liii jil j ^jiL^LII 

1 jdjSjlj kullj auxin jj ta^jVl : A_uliill diLij^j^Jl ,j_« j_oil! dll qiViq 

> 

callus u-alLSllj A-jjjill jjiiLaa.Vl l-> A)j li : cytokinin 

jj-Jj£jj LALaJI ^Luuljl L.*‘^a jj’Aj"'j"*'l Lai t jj^JI 'uLLiJl jojj 

^jJc. J^jljajjoil J j*4 . fil l dal*j . jj^^Jl tjjjg Jajjjj Aj jda^Jl dlljoill 
ajl—i ji 1 a^ la (J-S j±£jj ^jlc- j 4 AjJiall AjjjJI jjj (jjjjaj^il (jj Ajaoj 

9 

< (j-all_Sllj jjJ_aJI (jjjSjj A—i^Vl L .*Ti S'- SI Ajj.ui 

^ 5 -J pectin g-jlliil ^A~d-JLUJ . ^ jjVlj A-JJ»>iL1I dll j-alll L .*>j jjiuSjJIj 
alkali ^aa >uj Lolu t L. i Lj-ill <■ « ■ j-» jl I.,, xlj.Ha.il l^jaljS AjJiiall Alull c.LLc-j 

. aJjLuiII AjjjII AlLa. j La a 11 


2 v.jiyi Ac-1 


JJ 


tissue culture 


^A 


Lsf jljjSojgJI 



jui jS 


A lull (j—3 l^C-ljjluil i jj'L.*" dlliiJI f.lja.1 ja Jaill LsAaC- 

j_A A_Jj£ jj i AAuII AmAiLa]l A •> j j^ el jaVL IA>LJ! Aj^»a]I 

J.l.fril oAJfc tilJJJ . £4jLui £ _ T l_i jla ,J (J^all£ ^tuJ AjAjJulJill LALiJI 

£ jj-J SjJ^-=> *-^3 (jf-S) ' J-aiiS 4 T _ Y Jj U jlaS Jmaj Ja 
JJ^aJI lHJ^ -WJuj JjajA <_i_i£jj lIiIa ^ja.1 AjA*a Aiu J 

j-ajj (JiaJI jl Ajja^II Jj dillmJl (JlHi c JjjVlj ^ jsVlj Ajjmaail 

0 

AjLa-kMAa JSI oA_al j j^» 1L_£ AjlS ja Aajjj La (Jj^aj ASj — ALal£ CjljLij JJ 

. diLj 

v,« ja jjj£ll Ajjuiillj IJa ^jL S jjj£ l"i 1 iir_ ^jja]I Aal jj A3 
J La£ . *La_uiiVl ^ jl j_A J jjlSlil AJj^aU lAlx>La 4-U^JuU V Jit <JLaJ) 

A—jaS >.**i\ La (J_iall (Jj ml % ol A _a Jl A_jJLau3VI vIiL-LmaII j_a jjJ&ll 

dn 1 l1 j o * aj-c. Jc. L^SIjj >£jjj quantitative traits 

j-^L -Ls La JJlaS A_a1j j_ta Jc. V « ( polygenes ujLnaJjj ^auj ) 
0 

pLaIc. ^LaI LajuLa ijl V j-Jjiail j . A_ka (JaLajII ja Jljjil jj A’^ -a I I 

. sAA * j'j>JJflt lIiIL-oJI a j.^a (Ja. 2 JjLaaI Ajb jaJI AjI jjli 


A_$£li " j\ katemfe caajjLS Aa_ui1 LjLjsJ *_jj_mj jaL diLj lilllA 

J-Apt A jaa£j£jjl-ajj : 'J _aLlII Aa _ml j ) " A-JjaC-Vl jljj—uJI 

0 

a—A t a j j km f.lj_*rk I jLaj ^y-Luj t ( Thaumatococcus daniellii 

JA j . u a A£-J_UIJA Jj_£ . jjlLAjjil ajLa Je- L$jI jaal <. ium) oj^Lall 

^—lfj j] 4 jl m jyi LjJjnj SjLa jj-Lvl { jJk SaLaII oAJk jj Aj t u lj ill ^l_SjbU 
sucrose ( <-Jmaill jirn ) jjjSLmll a jiLa 4 imrt Y O . . _ Y ♦ ♦ « 

. I W _ A a jjSjj JjLsa J 


j jLajllI 

taumatm 







oLl 


t> yi _C- JJLq mil 0~~* o j ^jL_il ^j_JJj^J 

a. Lj Cjt jj A<»l>laaA<il (jl jjc. i ^ ^l_^a, / ^ ) Ljljjij^jil 

^jlj—jaJlj (jl_uiiyij . L-Jjl^ja. jLi 4_ji ^ m.j .j^ jUII 4_m_iaJ 

ij_la freeze dried ( .'UA'yllLj <-. i.irt | .li^k Ijlj . >L»\_£ 4_ujjaA ^jl■ jj-Tnuj 

t"il jLr- ]_Jaj1 IjjIj J^aj l«£ t <jjl*JI ojl jaJI CjlajJ cliaj IjjIj 4J^a_uiA 

CjISj _ill (."iaI $ J_i]j . 4 —ijja It* »jl j-a. 4-ja.jJ ^ 

sweetener ^ IV a ^ f. iVi mj j_a j i Talin ^**1 clal LjLu * 

(Jijl j lull jjj_uil j tuL_J <aI,~iL"uh 1 jja.1 .ISj l ^SahSI 

“J * “j j “'j ** ajj jS/1 Jj ■■■!' JjJj (ilj—AjjlJI j LjLjal i— j j-^y j 1 £j j 

• uW'j 

« f 

4_il C5*^ J-^-3 t 1 * 4_i^S t ' t\ aj '*> -' J ^)2 ^ajl—koa ^jjjLa^ill 

£ c _ jcaII LjL-jjjV 4_jj£il j_a! 1 ^-xJbll Uaaj 1,1a. 4 i-UuJall 

after taste jaLIaII (jIiaII f.Lii.1 j ^ s A li_jj * iJiaJlj 

a-*JaIl ;£j 4-Jl L_a£ . liljJaA (jjlitx (J jJI ^ySliiJl ^ysuulj (jjjKmll 
^ jli im Ajl^l ml £—3 jj 4_Jj ^_j . La j' ‘ -if- j ^t_i) jaII jLaj iLjI aIIa! ^nl! 

jj * i (j_illj L_a jlll j (J j ^ \ jit J c. 1 jmjli J-ui £yt lI!j 1 ^i^ll jjill 

4_jls liLlj ^_S) 4 1 >.*y L j . jaI! jl £j£>UI jl i L ^aJI IajjI J1L Lo£ 

A t ml ^j-<a / V * i jjl a nil (j-Ad t ■ d**- ■»" jj—■* “ JiF' »j^»-j 

(jj iIaII Sjjic. 4iLjaL < AjLj^iLs (ji aspartame 

. AjluaVl Sj^LaJI yt i. h,a (jA i UJ - ^ ‘ (j^LajHH 


l j-LaJI jlxc-j Lj_ii4 jjjjLajoil ^JlLluU jjl ^jialL jjSauaJI £y» 

j trfiitj L)-^ j ‘ * jj-Sjj jl j I jj licorice l ■*■ L ^jjj 4ji V_>i 

. jjjS>4jJl (j-« L ^ * (j< jjSI 1 _ '1L~ ^ jlaJl ^^Ic- 4 JIah1i.h1 






iyjit. OUI jS 


O-^* —“1“ j- 4 i tj-wj (jjLu (j-ioi jjj j-^- (jjjLajjII 

\ * V. La$ 1« J-S JjJa i i .»fl ..>>« ' jj_c. 1 jj j& 4 AauaV) ^-.yi 

J j-c- xllj . disulfide JjliLuul^]! qa Jlaulj j ^jLsj La^LjJj 4 1 

A A_Alijjll * mVifl ilj 4 i « *y\<\\ (Jjllj qa jjijLsjill jiiJl 

£^Lj) (jVl eLalxll (jJa*j (Jjl ~vj . AjL jjoij i"il AaLuLi ^jlj ‘ 

3jl_j j (jjj 1 j-Li. jl£l£Lil 3i*H ^tinJ 4 tliLj L^Li. 

(j—(j! jI£ ^L*Ji]l£ tjLj :&j J jjSaaII . AjI^j*** ^ 

Sj^L^ Cy* « Ajs 1 1a ^Xila 4 A^Sblj-a ^ja 

1 41 K 4 < _ J Jj SjajII oJ-A .~l j»J -U jJI 4 j< jj-J SjIj j (jj>i ajL«J 

cIjU ^ 11* ^UjSlI jjl LojI qaj . 

.AjiLjJjiJ <. "l l j A *U jUwlI (JA (j^lvliiiijl 4 «. ill *U1K (Jji <->-> ,Aill JJ^C. 

^uLajISI <j_iij ‘"<1 ijA aIjLc- (^ILi* (jl ^)£lj (jl li* iuij ^alj 

qsi Ai (ji Ijulc. Ji. 4 taumatin family iS ^ ‘ 4-li£ JJ <y 

L$J jLiSjj 4 intercellular fluid A a ..mi Vl L» (JjIja ^ 3 -itc- 4 cj Li Lull 

. tljlujlaiil .A,w> CjLull (j-C. ^laall ^ (Ja*j l$jl (_>43JOfiJ 4 Aj-aUk. 

4 Lupinus albus o*ajj^ J-^» ^jIjLJ aIjUII ol* L>® 

4 SjiJlj Nicoticma tabacum jLJall j Hordeum vulgare j 

. Prunus avium j Arabidopsis j^AjjOul jV' j 

A^jUUI iiiliV! <ajIaaj Ua,^l^j£jj4ull 

l^j£l 4 1 g ■-«■ (jc- Aj jOljj — CjUl jaaJIS _ jl g cliljLnll (^yul 

jl Axmj^yill CL|1 ^)iu~l1I AajUa ^j- 3 1 ^ lx >n~il IS^laj ^Lta. djjjia JiS 

**'l 4 - 1 I f jj (J j ii J 1 _uSaI 1 aj j . Ajjklll jl Ajjjj£j1I 

jj La jJSaSj I A Sjjaa LAjjc- ^_jjl di^LjLc.j J jj^Lisjail aIjIc. 

(jA . LaauI 4_(Jill diljjjjjj £cjJj ciiljlij (illi* j . ^li^ll <a1T # jLuc-1 





i..»U OLI 


trypsin (jj mjjill in— till _ 1* cal j_ JLaJ] Sal >>ia" <il_lujjJI »a_ a (j_u 


j e jj-ii (_$a_ll (jj-mujjII i» nj ^jijj^fil la_A . inhibitor 


A_ili_« i l gKl 1 ^ ■»j o jj_uo ^j-S ^ »■ ->»"> i—ililil Li^La. 1 il jjiaJI 

a J *a>ll CJLlt -a IXA (J *3 iafi La lalj . A_S jah ji djliili j jjl ^3 LjjJj 


COWpea l—ujlll CjU qa (jAaaJjSlI JnxU qxx. AjjlS ^ «.Lal*]l 

A_bl*JI j jLiiaJl CjLjLu ^ . jLiiail >—ll All jjjl jl g ,■> 11 ^jS Aj^LiI j t 

J_ii A-ua'll A_jc.l^ia djLiljill J_Jaa1 _L ayic. solanaceae AilaJaLJI 

la_a> transgenic ^ >j> 11 JL-c. S ' • > ^ 1 J • ( c - l ^- 'n->) l 

army vLan.ll jla_jaj budworms ^ei jfil jla_ia £ 0-® JM 

<l_jU 5 ( _ 5 _a (J_Lai jl i jLuu7\ (j-i jjJyV Ij-A (jj-uujill in /Laj . worms 
Ji-^l - ^ iu ‘ _i j■ ^a!; c t- 4 j .t-s. (ilLlA jjl 1 tJnjl <— i^X- ajlj . A j a Jnfll l 
COm ojj-ll ^jl jxS aJjJ 1 3 lo t i» nail lj_A tjjill A tul tu n . 4 Aouaj^ll (JLail 
boll 0-^' jj -1 A-uij-ij rice ant worm jjVl J-*j *AjAj ear worm 
Jaiij jji JUs j$ Ai ^jjfL as jjVlj a jail iiljlij t5 iJ o£?J' Jijj ‘ weevil 

. tJj ■ aaall ^3 jjLmA ^jA <il jj£^ 1 I a A.ilia i L« 


^ ^j, y j_L<a*j -.jt 1 *' Cjliiail Jlj Lift Ajiil jjll A lu.Vt^ll A_nu 

. > 

. Ia_i1 I4J j»] <.r~.il 1,1 ^yll LaLu Sajask Aikaa J^.aj l^-il — Aj (_^aJiill 

. $lSj jjl aajjJl _yA 1 LaLaj 

jj^a a jjjSj A_aj . CjLu V 4 £ja (jjail 

Bacillus thuringiensis ( uJ ) j* M U?i JJ^ 0^4“^ l^al 

.^’ i j it-k t.*~i l ^Lmui S A “J 1 a^XjSaJl a a_A (J a n i • ( St ) 

cotton leaf (>LD1 jjj Saja Uj-Uj ) lepidoptra A^ia.Vl iULiija. 
^ ^aiijilj < u 1 ''I laA Aj<ia (jc. 4 iia^ as ^jlSj . y worm 


N.r 


Jl 



j ; « 1 C- OUI 


V S-iL-all bALA j . Laic. (jLDLij A M4fta> (j* jjSi iL» jj^jlJJJ (_£ jjuo. 
ol—A ll! LDLk ^Ja > J JlC Cj^LsIuiLL JajjjJ (jL (_J .ft.n jj i dlLjAul! Yj (jLuiTyt 

di i£ ft~i . jj lu-v'I dij_ftAa < 'fl Lf- <_jajjj ( oJj.ll] Ajixuijll AjajJ»^_H 

(j _i->ll 1 al-a J j-c. ^ Monsanto jllLmjjx J a_j£jj*S/ 1 d>lSj_i*]l 

s.~~l\ n ^j_a rcJ j! ^_j 4 S j_« AjLojj^j Ajjau dlic-jj-a (jl daj 4 Ajjji£j SjjjfLi]! 

dlLLj C*L^j'ij 4 LaAjjC-j ^JjLftUL ahiaJI ^ ^cJjl La£ 4 ^fLi j^aVl (jlalil 

j_jjaAil diYjL-ft jjVl (_J jJkjj . dlljjia (jjj _ A_ul j La jlLa dlljjuiaJl jl£ 

. dlljjiaJ! qa ^xuj! (JLa*ft A^ajlLal jLLaJ Lij-kj ( ^Ajjj^j1I ^uJI IJA 

^_ill £^LjY dlV J. ■VJU jj-exa ^ A j'u ft 11 AjaIxII oj^JkVl j» jlJ 

(j-laill ^j-A ji-c- species ^jj o* ) <_$j> ^» x l l ^jlaiil dlL ^ Ija ^ 

4 LlftjS Ic-jj—iift jJ—LHJ ^j^jutftll IjA (jl i-LjY j . (_j3j | 

(jA JAI 4 JI ^£1! (jAadi^J (_JSSn (_ylc. Aj (j£*J ( ^ in ft (j* A <4,1^11 a JA ^3 La (J£j 

* S J 

(jAajjuj t_a_j^)ll jj-3 LjLjui - ">!! 4 A_jjj11 A_j jLajl j a llLall 4 dll 

* ,lJ J Y A j%jJaLik a! 

4 J 

Y' >ft dj-a.~ii illj 4 A mil L i jLi"' ^_3 Y_*_a Lrwj]jj£jjiJ! >u~im 

« j* 

V! -Vft 4 1 g La .'IJ -V j Ja_2 A_1 (j_£j A_±jLill! dliYl LajlLa LaLaJ lAbAdk 

O' 

£c_jjj Aj j »ji i_>> (jj_l£j (J j_C- JLS ”j^a A_*j . 4 La-vli ^ >M *ij (J1 J-jV 
- # 
j_!jl ^j t Lj jASj (j_« ' L^a (jjxu I 4 J j»jl£ s^Ljaft ULmJwI dlljjiaJL 

£ftftil (jft Ajl i-i jc- (jl 3xj 4 (jftjaUaJI diLljAl jlgaJI ^ djljjaJl 

. adldaftJ! jtl ! »3A (jui l_i Aj jjj£j 1! L^jJal^al <-ih _i JLc. 


aJj_uij djLnl! j_a jj jls L^jI j A^kajV! ac.1 j j A_u£ij 

--'■’i ^4 j I jl 4 (jAal (jAaju j»jLij AjjL lj djV^U ^lliy 11^ Ajljj^mj o3j^ 

^ (jAa_i£_La j! j£jj UAl J l^iojlLa dillujjil jLij djljja. dllllll lift SjAiixJ 


\.r 


L>-jl y.6.j j^JI 



Sjalfe OLil jS" 


CjI A/il l qa Ljaxj J La j L n^nl (JJa^^Lj Jib 
C5^ 4 CjLjllill oJ-A Ll^^. ^Jii-uu <jl ^-J^aII ^jbl uij . 4—AjiS 

1 ^ l ^ 1-A L 1 «V**I t \\ 4 ^_Aa] 1 (jjlSlI U jjL ( jlll <4 _«LuJ 1 SALaJI (Ja^J I'irfixu* 

(J-* o' ^ ‘ f—1' <i«jj <j1 jV jKu u j 

(j^a ADLui ^lljl (jA (^J_)a 11 (j^AJJ*n frijj La^^* - Ia^Aj . C.*‘ljri»faa'l 
Ja^tOui . (jiajAi] AajIIa aJ^Lui qA AJaI£ CltjLj ^1] IfrOAIJ 4 AAjlLa LOLaJl 
(jU£ IaJ A_1*1j (jl (^jjaII (jl£ Laj AjjlLa 4 4_jliaiVl AaLaJC. «.l^aJ Ae,jjji La 
(*JJ 0~ 0 (jj Laj) (jlajXall (jjlillj JLJ1 jjJ 4 I 1 Li Lull ^Ahj jji Aalc. 

£■ jl j-« ^j_3 4—)l AViNI Aja^LLa (J£ (jl . i_Jl_Laj S - iJaal 4 La lg_La 4 .l>Vn1 

A oA_A 4"l -i % 1 A_llj . A aaLxS uij J jl mil 4—i^_aj (jl j_A A^ mlVl 

potato blight (juiaLlajil A^iU <LajliLa < j“ LI Ujll Ai^Lui 4—11 Vul 0*ilL 
-.Ul ^HK CjULill (j-a jajiSII ^j-3 ^pal j-a^LI A_AjljLa 41 jY^— an 4—)1 Vul 
SjA-il j—a aJ^—iji j_j jJaj u -a % i A_ll j (J_j . La jjC. j UaUaJlj j j_^JI j 

jl (jl— aaiyi: jl A_lullj jj t~- (jtl. .t-vll dll 1-na ^-Ij—jl q '" j' AajIia 

aDLuJI sAA (Joa 4_jLkIilj — Ajutlj (Jj»-~-«. *U " JLuj " La Ijjj£ J 4 jlj;-v H 
. A^al ,tA*i»al Ale- 4-lLuic-Vl Aofa (J*3 £ja a jAII qA 


CiLjUI 4 (“iim tma A_^.lj _aj ^rj mi Ac-lj j (jc jQ hi La IjjjS 

somaclonal " jjj (jjLjail " Sj*Ua «aaj ) 1 ja5S (jjUS 

1 A.A (jl jAjj . Liljj a_L; K~La 4 L-Jajj 4 L^jl (ja ^ variation 

* * 

* ' j j l g ni 4 .1 aajj (j! (j_jjaI 1 (j^oall (j—aJ a OaLaj 1 1 /I (_>a^ 1 (jiaj-ill 

4 *~l\ nLil]l oA—A 4". ■ J (J&lll—j (j-^al A_llj . LjjIjj AJLIj A_ill^a C-'VLl uj 

(j-wil (jAa^yal AjajLLa ^ w^»a Aj^Lui L.1 iT i...1 A^jjKIl Aj^jjJaaJI 

» « ) 

(_sl jl£—m fLjjj— ujILaIa j— kill Ajj—uij (_ 5 A —11 eyespot disease 
(j-11 j-kill Iaa a jjij (_ja!1 ^*J1 4 tiiAil a) 4 Helminthosporium sacchari 

9 

(^. 11 ( (^aa-kiJ Q yy (J_S JJ—S All ml jjl 4 I'nTi.iilli AjAjlaII AjjjJI (AjL jSa 




LjrjiySi^ 



oLI jS 


. ^1 jC-\ i^yic- qj» tjai ^yi lA^ajj jjl ^.Ijlllil (."ll.jjlt 

^ujyi ^ji <c-ijj 


diLjlii] iS j * ^ ^ ^joSjJI ijl IjjIa 4 -t ...fyl <c-l jj 4 j1sj Aij 

IaI 1 " 1 a . 1 jjj£> ^yj^yaJI (Ja^j Ai ^1 jjAjJ) jjll f j^Ill ^jjA Sjlifc* jIa-uj! 

4_c.ljj A yti* <iL&al 4 a j^L=l jj-Sl 1 -vlj Cjj-juI ®A_^I j A_LiJ ^y-lc. lIijILc- 

Q\ (il—ifLsI j 4 (XAjl ^jl j\y 2d)j\ (j_ jj^Ajh 1 ^.i«a £t —uuj jjl 4% QiiSl'i 

4 _ i aalil | jl A ji A j - '■-. J JajJuiatl ■ ■.■»" < yj A_a^uuVl 

jl 4 ^ JiLadJI | jjAjla"'ll <^U11 jjjaj tilj£.AJ V Lmj — LpLiJI L^AaiVl 

IJ lAAt V) <—.uiall 4->l i‘U Iaa iJ!La (_jja ,ji 4 iiA jjjjJI 

* !» 

oil palm 4 J i jjil ( J -a4J IjaIj '-*ta i AijUl «aa i’~i~f>~i a£ j . (JjjuJI <j-a 

CilSj—» a 1I *—IJJ-^* A_ili 4 ojiJLj jjLSj L_i_jj 3 1 flf, jj-lak (jl_£ <_£ Ul 

l$j^o_ki ji J_kjjjal 4 [J ill Ia.4 A y >»il A_c.| j j 4-*\ jiSl IjjlauLj A m'UH 

Cijjll 4_ic. SALjj 4 ^ ^YA ^Ic. j*iia 4 \ ^Y“\ LjJLs ^yi ax. 1 j^ll 

1X4 ^ la j A3 j 4 TtiJl iJXX Act jj 4 tjsJ uVt iTu>.>:i LaS . ‘/.Y * £ijJ 

j « V-jj_: L-a aIjlC-1 ( j-S SaLj jj 4 jl—« j]1 oASaLj^j Ljt^jp 

(j-jll A jjl j^. , i-'l -l 1 ...itti oaLjJ^j f,\jc.\j 4 jM a ill.' oJIIaa]! i »‘ i■ 

0 


jiuu jaSJJ ^yi LkAaJ A*i-v ...il J dlliill LlAX. 5x.I jj A na~i » W*..' Aij 

^Llx ('nn Mtftll ^yi ^jJlXi J ^j£^ai) jjx . tljlai (jjA — AjC- 1 j^ll 4^llVtuall 

(_yA ^ o>.^>"j uLulill l^-La ^ujjl 4 ^amll j\ y iul A -y ■ u 'i\ j 4 lAulill Cjljj A -». ... 

J-la (j-SJ ) . <C.lJ_^ (jiajVl J3_jjJ ‘ ^ J^_>® UJ^ 

j_jX-oj ^y-k- A A\n'\ ^ "'ll ja A '...ill 1 l jk-v JjtilL Ai IaA 


N. 0 





i_*ic ujUiI J> 


(jljj-uiij A v.mlHjj l jja Iglkj [jji J1J& L_ul_a. Jj3jj jji biuliil 

} ^ ^ ^ pLc. JxALj dA£ (_J.ixl dll£aj Jlij . ^ £AW*U j-lmaall 

("l tnjl jAjJall—j 1 fldn Ljlulillj _ <AjwjV| £jl> (ja ULulill £• lHj\ (ja 

0 

dlLiAj . LAulill aJ_j£jjl jjij Lai lalaj <ijUaa i jJA Lajl i AjC’lilxkjal 

(J_j . A n. m'VI ^ jl j_a (j_a (j_3alll i—iLiil ^LljJ JjLjkJ (_j_a alaUI (ja jVl 
jLaJ jj-S ju.h»\ 1 (Jad (_jiH Cj£L-aj_jaJ AjaS ( ja V-*-3 jlaj 13 (ja dlliA j 

jl j_a j-a ^Jljall jjL-waC. ^ ml_ dijjJ L-LJ^aJt j jj ajlll j (J1_4 jjj1I 

$■ j-aJl * J 1 "^ (_5-S jjj-iJ C“^ (jj J ‘ jL-«5 jjJ — 4-a—wiS/t 

jj_Jjj Ijjj£ 13 4•> iniVI AC-ljj <liij jl . jLaJ (ja (JjStall 

t djljUll (jJan jl 4 jC.Ij j djLdia ^i9jj ^^3j t (_£ jiJ dllc-lj jl (jjajVl 
,4 jjAI j\ Vila £-llall L_kVlii.V VL-al 1 $j 3 IgV-l j j ^lL-ojV (jlaLia J ^ 


djllill JjaaMJJ ji£jjo^JI 


<,-)! /ill 1 j^-il 'mil ^a 1 (ja id J ( dj j jVl ) j^a.j jlill 

(jj-Jj£JI i.nl y\ t (jjdaj (jjj jji ^j-3 J, nal (jiaaL -l (J-Ss _ Alaasjl a 111 

jj^jjlill (J5 L£j • tJsVl (_yic. jj^.jjiu Sjj (^yic. t ^jia-LuSV^j jjdiVl j 

jil ml (jl ml V dAdliill (j-^ ( 4 min'i (_j Al frl^JI Ajij jl i 

t!> SV l l. l . -^'l a Lai i fixed " /l*»< " dj j jl S jjj-a ^^3 (jl£ I jl VI 4-ia 

t >*Jd * jl djljjj Sjj^-a (j-J 

i—iC-L—daj IjI j . (j-aail <Al& 4 jr.' i U■ ^ ala iJ (J^- ^ djJ jSfl <_jljLii] 

djVV—uill j_j jiaj M_1 jIa a j j i nj a.la. mV I a j& <^ia (ja tfU^aauall 

■1—;jj la djjjVl (ja lid diWaall ajft <^La3 ( (JlaJI (Ju.nl, -ya jja ^lljyl 

. 1 ja nin ajSj. J laC- l^)A£ 

(jiLJU (jj -i ill dxUJJ AlSajla AjaJl djlllUl ja dlliA ( <>i >a : ii 

» < 

(jiuxj [ j_i] _ blue green algae «■' jjJa±A\ <_Jlaiall j IjJ&J' 


\.l 





4~Jl£ CiLjI jS 


^ - -15 *'I J * 3 ' ^ fl ii\i ^yo AIjLc- AjOJ . <*X- A^. £ja t**M^41 A3 CjLLoill 

aXjuuIIj /_^uA_xJ 1 j jjjlAjj-ni) Jjiitj Jjii' ^ < r~i 1 jj-lil ClliljlJI 4-Llc. I <—ijjVl 

CiULill oA_A jjA^ jj 4 . j (j*4jpltj jj <1 4 ^1 1 j Lujillj IJjA-alillj 

^Jill t (jj^kjjlii! AJulall Rhizopium O* led jfi 

( A_SUallj jL»ll j-Sjj CaLiall : Caljlajll oAJk A—* JiLSu Sjj—> ^i ^yi ( jaj» ) 

t ^-jjAaJI Cjljja. -Ai) L_jj£Sj11 J_a.Jj 1 .aAje. ■ CajjVl 4—1 j-3jJ LjjiSJlj 

jj^Ja jjJ] t^AjC nod genes l$J dii5 i jAaJI *L»J jaJ tilJ 

LjjjSJI Lj» l jlc.^j_ui nodules AjjAaJ Alxll t _ s -ALal dll*.jili 

. JjLxll Cal all Ca jjVl jJSjkll (Jaajj t (jja.jjiill CliiiTu (jjil 

j_S- 4 j A_1S i (jja, i."i _n*n (J _lc L$j jAS (J_i t » Lj jJSjII <.*Vil 5» Lai j 

^aI jjAa. (jA AiJlaJI ^jSJ , o*US jjSI l^-ia CjVX- dalaHuil ^ja ^j^J^oll 

o-lA JJu (_5jJ-J V ( JjVlj »jA-llj g 4»11 ^ Cal jlj a ill (JlaJI (J j i <*i l a 4 

1 - a’^‘i A ■» Ia1j 4 Jjij Aitiil Jji'll Cataloj (ji ^jJaia! All j . L jjfLill 

f. j» J->~i J_J_3 jj_£ljll lA' o— 0 • £^1 Wj ^ 

* 

. oAA t_' w U j^a] j*.^W CaLuadL Ajija>ill CiLLull A-ulj^ll SaLoII 

nitrogenase jj n-> jjall jjl jjji* jjx- CajjVl Ljjj^JI C» m 
J-aC t_i_1^4 Nif ' < . » ji _ (jl^jjoill Cuj!u jl^A. " ^y4ltlj J>hj 
LjjjSj j^yJj oA_ja jliL (j-lc. jLjjJI li_* (Ji (JaulLa (j-ial . I \y% ^£1 

^jl ^yjtulall (j-9J . Cajjj LjjSJl oAA t"i-> u^-ili (_fV_>S -] 

l—$ j!a ( _ s —4 t"i Jlu] Aijiull jj f~- CaLjljjll ^_lj jL^aJI l l It (Jjill CiV jl_ail 

45 -* • LijaSJI 0^4 45 ^] ^ J J 

. CajlLoH jja^jjoilL Ajjail (_j j!ul 

^Lc- A 14 i I ji aJ ^Lolxll ^pa-aj j_$Aj l_aA _)£>all t j J “ j 
Vitia J J—ill CaLiil A_jjAaJI Caljia, tall ^jjjjJjjII J_j_^A ^ i 1 1T A 
Cal—uaJl (jAa—aj ^_SAj ^ A_xj L^ul ^_Cajl L^oS CaLiljiLll q-a a jj^-j ^ f(lb(l 


\.v 







' Qi I t i (jc- jjjjuIIj i^axJ) CjLiil ~J')y j_yS 4 "i <a l > <■>' ! 

* 

0.1A (jj-SS • (jjjjli jaiA Ujjl e'.x. n el JAS. 4j<j*-o Ajj^aJI 

i I _ | J 1 ^ { U ( I | Aj'joVl (jiaLtaVl qa (J*n^Lui £Jj1 

Aj-uZla CjILILj l <Ljk^LuJI L-al i l-jUl) tljL-jl jj~vll ^yi -jl^.ngj 

. hj£A\ 4ikVl ^ojA ^y3 La Li. 41 mini l jjj£ 

% 

- ~’ ^■ ••' jjl ^j_S-4J 0^)-Ji LjjaSj _ UjSj LaS _ A_jjjllj £_Sl^]lj 

Lai illj . Klebsiella ^ n miK £- jjll oL_a l j-a . diLiiU cjjji j-Ij-oaS 

^ n \ ^ \ 1%7i 1 jla t ^®l-LLLu*l 

4j]| 1 Ar. ! ^KJJU 1 (_i-ijj (jJj Ifrlja. Ainll (ji Luj-»Vl CjLijJ 

. oSj ^o]l AjJijit <Li]i -Lja-J ^jliaJl _ <Sj\1jj)1\ »La j&jj 

jjUcj {_j_< 5_3jjjiA Jal£j a£jLc. jj j iu i') villjA j 

e-Lu\ iljjjVl jJ-ijUl liLljj ( fj ^»Lm3 jj^ 1 U*j'> (JiA 

Vjji <*_iJ water fern ^—« u*i_>« JjSfl Jj-ia. u-* ^ ‘ jjN 

^ )j ji 1 ijjlii <a ml i_JJ j—« J 1 -^i . 1 L_j LaJa 4_Sljjl ^y_3 Azolla 

4 —j <jjj ijjjjVl u aaj Vjjl . Anabaena azollae 

_ hill ILa ^yic. OJ kl> ^4 *11 ■ jjVl dlLil 1 il~La L_iii_UI 

jJVI ^jjA—uu ^yi ^ylc-i duidl CjjjVl ^ Cjljjlui4 ^Lii] ( _ S J) ^ylilSall 

. 4^Hj\ SjLj jj 


^-Sj <■ «~i fl ; CjLjLiII] JiLaj]! ^jVI CjVjLs^o 

jSjuujjj 4_a*jiI j J j£ll JiuiSl dujj <—ilhj • jAill Ja*j» 

5_3jU2 (j-A [ rubisco ( ribulose biphosphate carboxylase-oxygenase) 


ij -Squall J., jultl 

photosynthesis 




\.A 



_ yie.--A-.ljC _ 

jj j KU J f lj I'l'Aji i oJj y j* CjUjT. L$J jjLjj ayaS diLnjjy 

41 j iu a a i h k a y jjjtilj . al_)illj Clllia. l^J j‘-^ »jj* ■ — “LiiLajj i | dlliu^Lj 

xa cjUj .»>H jL£ ,j|jj i cjlljuiLjjjKlI CjLua. Wd lA“4 

* 

^cjL-Ij jjJj (Jj, w-i^H Cl_5 jl) ( j!r i il t . 1 Ibiu -1J y»Vl J l ^ b»J 

. ixtlaJ 
«*• * •» 

( OjBfl 

browning 

XaJ ^_^£lillj Clljij-Jaii! ^ j\ j-a - (j"' ^_lSl CjLL-all (j_u (j^a 

A_iC- * "Tl-v"''^ jt, >M ^j_lSI jj—ull ijj Jail 4_L^a * l « U»tll jl ^ 4 aJ1 

jj i ijj'ntjl jj jA Aik^all a 1 a <_jC (JjIuiaII ,jl Ji2j .(^jjjuuII 

Sjj-j-o : 0-JH jj—s djljUllI ^ polyphenol oxidse ( PPO ) 

a^)^-u»ll jj-lj_1 jujjl-i_ 4 LalaJl aj^-^ail (Jj •v’i’. . ■*' ^ j j <LoLk 

dlV^l—ui ^ylc aLaladl jaC- -lilj . jl^cjyiVt Aim jfllaal <* !-«■* .11 

^ SJ^dll jaJ: t>J ‘ ^ J^' 

• I 

(j-1) aJL ^Lij i jjaJaUaJlj yj*il (ja (jaaJi UJ& • 

. *£1 jillj Ciljl (j^ 

antisense technology 

^1-ijaJl lU»C. l15j lJ -S J.d a k ’il l Laa.jijj£j f.lVuMi fj\ jSaaII (ja 

sLo^a £**.OJ dnau Otiall L£U. j^a, Jlaj oLajjj^U SjLUl 

0 

(ji synthesized ^ i »< ™ tj-a*. ^ 4-uial! ai* L> *aiJ£ . ^jyJI i iU.ll 

<1LA\ Ua^ll ^ ^,12111 ^ Oul2 jj-l; t uLalll ti^ll 

£ 

(promoter b >Vial' UL±\ ±*i j t J ^_j jjy jLJUll JeLJl j.^ll 

N.'V 







t 9 * 

j_A (jj-Sj (JLui ja Lij . j 'n (jl ^'iw-iall I^A (jLl jj-4 . LjiL# 

4 _>*11 U^J ‘ ( jL^V l (jj>H (JLu»^)xll lijii <L«SaSI 

. JI^aII ofjji Jj t^-aV' JL*j-*ll 

0 —>» oj *>4 (j-iaJ' (jl £ j i J-> jaH jj ^ <1 tJ-ATi LicO 


: JaAS Llll-Lu jj 

V — ^ ^ u (jji I — o : aJIajJI 

: *llkJI 2U»a?Jt 

: tills 4-11 Jajl) 4 ij WI I . w"iJ JLuijj»l! Ljlt jjl I^Lui LojA t_ ijJU 

® — 1 ^ ^ _ T l 4jUsuil 4LoaJI 

V _ ^ ^ (_^ji i ° j (JLuijaII Ljjil a j^Lill 4 L 

t 

^jjSj-ut ( ^ lx^»Vl (j±ail 5JUaJl 4jj^aJ! ljujjj <1 iLa. (jVl ^imim 

: ollLia. 

•* • 

jj A^Jliaj]! 4_Lwll ^_Jbj J V __ ^ lLi ^ l __ O ; 4 _JLa*JI 4 lo%\l 

( 

° _ jjjj i (_^jj lj ^ ^ _ r : 4jUaJl <L.laJI 

Ujil SJj_4a 11 4_LiaJl 4-C-l 'l4-fii Lilli Sji-jLVl 4_lUsull 4 L W11 

* ^ ix-idll 1^1 (JLui jaII 

O _ ^ 1 ^ lIi ^ ^ _ V I 4jUsull 4jjdaJl 

r_^ t 5^i ( ju ( _yi_0 : ^Ai^oaII JIjuiJaII Li jll 

(jlijiiiJ jjjl (JLlujaII Lijll 
'• (jf?^ JLuijaII Lijll 

s 

° — (j - <_>“ 1 C ^ ^ tjj>H (JLajaII 1-jjll 

1>J4 JJi tj-lj ^ Jh V j ^j-L-aVl J-l^ll JLu.ja 11 Ujll JaC. lU»443 

. L£Lxll jiaJ (JI-vaII 






a.«JLp CjLM jS 


u~±u ^Jal aIiII j^s <DLui 4_Ljiall «Lb ‘^^“‘‘-l Lllj 

LIaSaII Lijll (JilAa> j) aaII ja 4 _ii ^sljllj . <- iljJI ;Jj 3 ^ajLuI <_i jil 

J A">~i CjI-Lja j^L ^_L->. jl ( (J_a£a 1I £j1_2iJI L$J LiLI j_a SJjAa jl 4 
JLuijaJI Lijll 4 a%jj (J-iLutli liLljj 4 (_L»£aJI Lijll . j'nl juj^a a" jxil 

‘L'lli j-jaII fil ij-N- »J (J_aC- 4 « * j ^_! A SjjLU a Lb 4 - 1 -v *v. i j J . jj'vll 

. ( jLiiyi ^ oncogenes 


4jj*a^ Lil Ijjj Aitk> LiUUi 


1 a,H e. Liu jLuiiVI u~i diabetes j^ mil jiajA jA ^1 ^ c—ijuall 

^■4.mu l_LuJJJ CjILLj i fkwy II CjLjjjjj jaiju ILlL ^C-LaII jlfraJI ^aj^j 

jj_Aj^ll j«l jjSjjlL jjj- Mi . O U Sjj_iAll LLitiJI 4< j—lc. 4 GAD 

alA (~*i a!-»-Li l* I jl . ij& jSJI ja ^jl2uaoJ1 ^jTuhaII hi-%1 ^jjjjJ ail 
dj j-Sj . jJj-iyi j_la, Liajj 1 >!> jl jJojjaII ^jlc. ^ ij^-il 4 LDUJI 

L.A jLa. jjjjjj jA 4 Jj 3 j l"ll jA^I jfcillj JAUJaH jjiljLJ ^ylc. Sjjj£ 4 **ll iu! jJ 

^j-A SJS LiaII (ILLSj 4 jjiLjfLiJI IDLk juaLl j a ^^C-LaII jl^.jll ^j-4J jin. 

. 4aijjjjjj 1-'1 1 jjjjjJI I Lb j‘». ^-**1 5 jjjlja3 


{ r!M_ jI jj-S { I H H V j-Ljj ) I j_ija jjjAiSJ! jLinLill i «j 

J AaJ (julaL-Lj I jail j 4 jjJaUaJI CjIuLi Uj ^3 -iln jjjjjJ jLaaII jinll 
< 

•*j >mLh.-v 1I (jii jail jljLa j_A aJLLuj a_«j . jjjjjJI Ija j A ‘'-Lie- diL yi m A 
jiajs jA J 4-JjiJail ^jlalaJ I jIjaa lakijAJ Jii*Jj 4 jSjaII (jiajA1 <Ll»JI 
."I j,'l& . < i <e.l \a\ \ A \ \ "v*i .u* y | ^ ju a\ 1 ^ ^j>il ^ L 1 — ^^4 4»\ l 

njLUjJI dijLSj 4 LjSIjj 4, iu.Li| aII If.ill ^ *xa ^jl^Ls 

*■ 

J-Sl jl jjja .1 ill .1 ft"mj . j-ill { j - lc - L^ujjau jVI ‘ 1 -^-^ j.iha 

* 

y »a*%ll Jj_L I a jj-S ^."vrk. ^ )i1 “LuDLc AjuiAjA L»l jj ^ m.lig aII (iluLill 

. AjS icjj jaII »1 iJ*»f~-bU 


NNN 





4yUp uL! 


j Cil ij>i A CjLjIu!I ijr-A jxiSil Jjtillj (j£-al Allj 

i (jjjl iS jVI «_1L Ci_i] i [jiAjjuSi ^-Ll l»i : 4jC jLLj j jil j»^~i 

j_iJaikj ( X _ ^jjSjUl £jLu £-U tllbj t SM £JaJ £La 1I a 

JU—kul] <Lj_a5j t"i'.ij ..XU ^ ^ j-Ul Uit 'j .Lt ^UH j j ja]LS J 4_Sljij 

Ljjaaallj Jl^yi (jial jaIj « i_j (jjljjll (_jaAJI t_jl^UVIj Ly £joll 


jllu-Vl (jjijAuj LjaSal Sol irt< LaLutxl (JjOkjj Jj 


(HO 



( tSjM gujjJjflAfrutl) ) jjSJI jaull U>»> 

bovine somatotropin f BST ) 

_ ajjJai — ( OHJJ* ) L$ OJ^J* 

J^l J £&]j >»ill f ‘ ^ Oj* 5 

(>• aj^ cP lU*^V ^ <>aUJ' >^' j-^J 4 t> £>* 

4_j&lj jl jiill ^ Jaxj iJ jL5l jajJI jjAJ* u' I5^*j - " CjUl jjaJI 

S_uljll a -LaIIxI I L-lj-aJl fL-ji -lia 1 <—ijc- >iSlj • U^y 1 LS^ 

jjl Jj-c. C AjJiIaII tj_A tjjllt ^Ljj} a«.Li£ <>* £Sjj i_5j^' u^J^' o' 

«. j a -v jOaII CjU jaaJJ AjaLLoI' (j* Ig-jic- Jjj-aiiJi ij^d CjLa£1\ 

. '. L'J I LiJll Li> jljiSaj* ClAJa AilJ . 4-JjiiaJ ^ ^ 

J J...U 3L^L^ ( J iSj dlLa£j LijaSail i>« <La.lljl <j* 

. (jaaJL Ljftill ojLall i 'i a i V» (jl L ^^J‘ 

Lj a_jjUj 1! jl_»LSl\ jji jLLV' q-* 6^' 


WY 






ij+le- obi 


ji-ifi * ^ ^jjl (jc- Oii t jj Allaj ^jJa^-ll dlUj jjli ) U*jJ 4 j <."> 18 % 

£—SjJ US i ( i—ijUjI! (jUJaS jji ’/. £ * Ajujiill aU Jj»oj j ) i 1 0 — 1 * 

‘ 1 (JJa2 UlLu_ l t ♦ _ o 4 jmu feed efficiency ^yiloiJi (Jjjaall S«.l£S 

‘ q jO ( O^UJJJJ iUIjO-jAjjjSj j>*0 1>* ) AiHiuJI (jjlll djlijS-a 

( bH^* L5-^} ^ Ls£*** 

jVl 1*J { LjjjSj]! < n » *in (_£ 0 J ) ^ (j>» J 4 II lo_A fl lVi iul j 

jVI <J (JaUjj t Ajjlaall (jUiaill (jlilVi ^ISjJ (jj 4 _uija1a ^aLU. SoLjj 

. S-laJUll diLVjHj jliS/l (j-» ‘/.^ * — } 0 


I-Hell (J jj|->.*itt eel—iS £_i^l A-IjSa LjUjI till—iA J ^aljllj 

4_Aji0ll A jail bjUulSll jjll <-jj£jjJ1 j (jiuiao jJjia (jc. jUbt! 

SoliS >bVI q\ j_pJl (jS^j ^jSll yA cjUjISSI eogi < ,jijSllj Soj^jaII 

(j-A S JJ-iS t.**tl waS ^loi-Luil Q*J 1 UUaUaj ^ylll 4luUl) L-kinJl Ol jaj (j jW l l l 
elol (jjuou J li a 11 Uoll UxjljjSaj ^jSaaII t> • UP <UPJJ^' 

4_*jLj Ol j^a ^LjjI y_!j i jJ-ULadil J jjljjJuuill (Jjlao jjj AjLiSoll dilijlSlI eU 

juLill ,jj ^y_SJ 1 A jijaVI jjOal <a%S/lj dll ijaIjUII (J-ja ( (jl j j~v 11 Luloc. 

Voj i acetate dbJLi. J) ^jUUdlj jjjjSlI OiuiSi ^Ij dil jlr. ^ <j£ jSIIj 

• t> 


1 - iJ&i 


4 jij>ll j^g dtUljjpJl 
transgenic animals 


Ji^i^ LS-* JP> MjV* ^ 

ij\J-XA. J_A (jUiJ) JJC. tjl _yaJlJ . AjSj^AS (jV! djoc. 5 -JJAJ (jj - ^ *\ A Y 


ur 


Urjj^jjarJl 



II 


oLl 


j-a eL alr - Aj^a«jil a-l$j plS . jil jlLS (ja dliia. AjjI jjll Aj-ila ^ diaJji 

i j_aill (j^_a j$3 jLuu .jJ jjolj ji I^jSj t LuliLujj j ^*m *Ia 

Ja- 1*1 a " (_JjLjJ ajLjj A_OLI J_i3 (_gj lull! j aJI (j_ll <• I Ji «*il . jLj g-S 

<.-u iulj . (jjl _ » oi l Cjlijjl -3ajj (ji piijj d£II ^ (Ja*j <j<* promoter 

(jA-Jta Jj-p-J die- <J_aaJI (jJj (_£ jJ3i!l jaiII (j_$«*jA jjja. JaJuaJI IjlA 

i 

3a wi i_jj_il3l eLa { jS tiL-i j3l 31 jic- jlil3 pAs lade- . tldiJI g& tilijll 

■! 

(^jaLlI) jai3l jja^)A (ja <Uxua CjLlaS ‘tana, dl <■ (J*a31j (jJ»J! 
jLill (j jj a jaj pl#j Ajc. Aj jj ^Ijjl (^ia- i o jjj£ tajJb o ja j dljla. 

l_aa t AiwaII aAA (jaiij A j~ua.ll jjC dLjl jja,U AjjLm d-3ail=j .llij . (jJ>jj JaH 

9 

»Lala.31 pLS . jt_ill pj'^a. Jjalb £ta.ljl j x3ajj J3 JjwuII (jiaJI (ji -l£jJ 

^Ujy ji wall fjjaJI (jl jjLiSI g-5 l jj* ^iJji 4 /'J?- jA-* (jlj^S ^^jjL 

. A^jLui ^uSllj dklaC-l J i jjaJI (gi ^aiil (j JA jA 


-3a-jilall ^jH 13I jLui.V (ji jSii (ji Ua p$a31 (ja (jl£ Luj J 

IXA 3a u u ni f jL /ijai j'oi-j (jl j£aa3l jai t A_waLaJI AdaAi (Jjliail (jiaJI 
^ -,- ija Jl JJ-C- (jlj J-kll frldb (j-j a-J-C- J-SjJJ V j-waj& Jj_=kj 
i Llalwa a jlil j A lie- ji ( (j a«j\ j j-a ^t_Iis j | jl *v<a tilj jjl£ j 

. A ajUll jJditJ 


A-aiaJI — d_jaj jJl (ji 1 " 1 ' jl jaail ^31 dLuaJl (Jlj Ajlaf- p2j 
( (jwaJI imIjaII (jl-all—j till j j _ A_w34^iI 3 ^ jiall jl jj-v II t— jL -~‘ v ) (jc. LuUj 

pi p^xj lii-lj ±JU jdaJI (J-ilkl t (jjiaJI pj-j*> (gi ui tUi (jic- 

(jjijjj-i j-C. _ Li^)£i (ji Jijji L*S _ Oli^aJI (Jlj pjj dj . A jft^j 

ajdlll (ja ^ (jaj^jill J sJjjpj dxj ( Alii 1..ijIUall (j±aJI AAi ji ^C-Lajjl 
(J wail Ajn% jiC- dLjljia. ^IojI LiaC. (j5>aall (ja . f-liVlj <—joLwaj>3l g^ 




S\l 





iL J U oUit 


— LH 3 ' J- 4 ^' W* 4 <s~*J L>?'JJi-^ (-1^ tA» t5* 

jjJfc Sj^S J£k\ diUjxxj < avian influenza jj^l 1 jjjlii) ^ <*jLia 

jLc. " jrlii) " (J-SaI aJil (J_J — LfJ (j-aliJi (jjjjjjjjL# jjjiII ijA jjc.1 
t iA j . Lgjlili Ajuaj Jj»l If- ^tuy jiiJS Ajjjaj C"il ij-y (Ja^j jliij ^»Ucl j 
Aju ualLJl o^)1wa 1I i."i'.'j^JI i AjuJlDI dAjl JX-J1 o AA dll <Jajjj Aj jjl ^j-5 jjia-i 

J^4*jV Ul beta-lactoglobulin promoter LJuaj l^-kjj 

^j_iaA! A ‘ "~* j J.'" *-. ''"J* 1 ***' cH* ~ 1 ^’ (j-^AJj 'j . A jjjjjl JiJcll A oiil jjS V] 

t 1_jj iJ-uJlmoaII (Jc-tjall 1->*I ml) liLljj t ^-IjaII 

J j-c- ji] ^ tjA primers ^UllaA i»- ^'' U a j 

^Ucl (jVi lilli*j . (JLuuam^U l^-Ljljjj ( iwjiaJI (jjlll (jA jj51a*JI 

<jC i\ ij-% iJ-Aaj bioreactors A-1^- di^c-liAS I <Ja*j j^j 

A*j dllala. jJi J 4 ■>. l uiS/1 jM i !-»■*'■«' jJ.ui.aH Jja 

1 

erythropoeitin yj?— jjjjjjjj^U ji—£ a!I (j.. i a J1j i ( *—.ulall Cjl_jjj]l 
JaL*J ji. jbaN q ja.H j c | f HJ »-.ll ^xll dl j_£ ^lljl -H-J (_^ill ^jjAj^JI J 
« ( hemophiliacs l$ >a^ 1I <_i jiJI LS ^a ja a_j ^JLaj <j all ) ‘I JaLdil 

jjjjl^_jAJA ^tlli Aj.i-i^ Jit jjjlii ^Ijjl Jllj . T_ (joSjijljy jIuiaII j 

4 li%J JJ jj ill f. I j-a-vl l ^ail illljS jjA <A<a^UkAul (j^AJ i Jjlujyl ^ 

(j—£1 _>a-j j;uS jj jiaJI qa ai.3d l)^s • o 4 

, 0 aa ^1 /_^aj IjAAj t Ajlr- A uu Ajauufl jIjI (jjJ <iujl (ji Ijjl jjaC- 

jj jLiiJI q\ AJjiaJI j ) . u$ j*5ull ^jIa-jaj^II qa ) , * _ * 

Lguil^ JJc. IaS * jliVlj ^LicVl jja AjjjaJI dj'uuaJI 1 jIaaLaI (Jj ■"! 

• ( l^ioa. «jjs j jjSI litter size 


6-^ l-^i La jIjJaj ^1—ic-tyl <aajj j^aSI J j.y.M 

4 o ^-a-^1 ' I IjA Jid I^jSajV ^Uc-Vli « cysteine jjjuluuJI ^jJjaVI 

Ix_a £-doj ^ . i^ A j LjjjSJI t j^a a^j . L$jlic. a_jV j 


\\0 


U^- _^J t 





• f ^ 

dlLuaJI LjjjIJI tlA j_* CjJjlS dJLlj . f-lAjJlj 'J J—JA 

fLi&l (_> ^ «.il (j— j 1 jjll jL^jaJ) (j-j £_1 jj1 jalLuuJI ^ /t » A> jx. <ljlduL*ll 

.<_i j*a»1) 


1^.1 j IJAj ^ jliil CjlilLj i A_luLI jjc. (j - —-; j2j 

<LjkuLttJ (_yJ- ju S ul H fj-ijaJI £-jjalL* fj_L ^ jj_ajll A. .utAaJI diLulSll jai 

L$Jjc. j-Lai (jL-utTyi ‘■"il *<j^ L$jS nJ jj ^ jlLtiS | l^jLajiiZk 

<—llial! jjlaj (jial JaSM aA^J ^jj^sjaIIj jjS/I AamIjAI ( Ifljjl&j 

. Aa£)L1I a_lOLJI (JjLlu jll l^jlc. 


OMf* <^) 6tjtpJ< Jli 


j' j 4*1\ f 1 ■ lacS (J-ij A jl<J ^ uljJ ^Lulj jj^aic. <ilj^j jVi dlUa. 

jX <jj imjU eLwaC-SH (j-A " (_>*3 JJ-»laH " (j-ali A^^.1 ja! dlljj t jaidl ^jJl 
(J_Li t-'' j'-—' **ija]' i i mi (jjo jjfil Cj jaA ij'UaU 

j_g j iMill j dtj'l jJ jj fA_C- t <i ..i 4_^LaxJi e,l j_a>l (j^a ^ (JjS aldafrS/1 

• r jM 


fli (il_lj Jjiull ^^5 ^LdC-S/l jjl * ~>^ A^Lat dlil£ 

^ H o £ fix jjkmjj ^ »jXa jj Joseph E . Murray <_?' j>* l -»ij>> 
identical twin (j a^Ijj <>a aijila u^ij* jjll a2£ JLj Ifia I jaISj t 
La A_c jjjaII A jKH jji jjaj jl j^sjjaII ^C-LaII ^jlVunj V UfS — 

_(jj_ij Ajj-ujj a'i—daC-l J-L djLLx liLlj Aju djldj f_j . AaC- jC. jA 

jax j-a donors jxAlj j^a aAjvl a _(juljjSxlIj ^£11 j AjjHj uM £ 

AjC-LaSI AjLIuiVI ‘-" 1 ^ jjSllxj ^jjJsjaII aL1»a Ajlj dlljj « ^jJ^sjaII aj jlll 

• ^ f4Al«^V 


NU 





oU jf 


q-a i/iftSfl Ji ^Jj pIaLlSI (J^aj 

jjjjj o yu*a jjLa ^jjiJI * 1 jj Lw xenotransplantation $iiiL* 

dlLjljjaJ! ^Luta! ji ^jJauLi 4 jaJDt*]! OlS jll jjJ 4 -JjU-xill (J JjJuII jijiull 

C5-S J^J ‘ J-*-' t> £ jjj* c. jjill ^ <jijj; 

* 

^ v*ili ftjl >a^ U \ m-> l ij recipient ^ itixll ^ »»% ji j_a (_jaj jl) 1 j_a 

A Lt£<a A mLa l.**)! . UJ jjj -Ifij tail (j J j_j 1 ‘ 4 JJjill 4a_ujVlj 

4-i>»J 4 jc.j 1 j* £ jj j*ll jiJanlj 1* jJaaj ^oJ) ^ complement proteins 

' * * 

. (JjL I jjlvl LLjj 1 


1 fLc. D . J . G White j& .ljIj 4 _uii jj jj_^js ji*j 

IhHjjJ £^ajy ci- 4 ^ Jjjl-ii- j* 4jjI jjll 

o-Uk j-» r' ■ ‘■-<--1 (J_t3 Xjij (jjjill L_Jj_ikj fJ . a JA 41 *£a1I CjI jjj jjjII Jsjjj 
* 

J_S LjjIjj 4 jjjLisJII o..LA JJLa r-1 ■ Ur-.l jfi] <, jJull ^Jj ijliljaaJI 

* ^JJ*11 jjl] 1 jlfj Jxj jjjfl >tU ^lf- Oj jj S jSil l-laa ‘ 

^Lc j jia l il l (j-««Jj-C- £-a D . K. C . Cooper jjj£ jjta ji*j 

A jf~- jS I a iU'^U w U . J ^ Ir- kljluajuSn Jj-laj ja 1 S ^ 1 

j-4 A_il ja Ijji £^Jaj1j i AjjjuuII aJluatll ^luta.Vl jjlllj 4 jj jiaJl 

jjjl_ii. j« line Uai ^jj ji j« ji«uj jis ^ j*j 4 An** j£u <c.jax< 
fjjiyi 4lljL 4 jSjjiI) fjA AJjjlaII 4x-jAa^ill sift (jaAJ V L^iljj A >11.1 j^g 

j '•y ■ j j j%j jjjLlikil 4 _jjI jjll SjLolt - J-ji 4 jS-mll 11 a t jt 

__ «> 


4 j—Jjj.ll jjJj 0.1 jja&Vl (J_ill jj LaJl (J-uali ^^Jj jjjLjaJI ji jiaj 

f. >aJ1 JJ-S 4jj-uull 0.1_uaC'Vl l—J jUj lA«.lkJaC-i jli 4 Ia jjISj 0jl jft 4,.i'll yil 

JJ A_kJajA« 4**ll V.l£ A_ji j-* olli L^ji j^a jStjll ^ jl JalS . Lta.jljJjuill j 
j-^a O^lli jjjl—jaJI j—4 i^jV^Lju JailLj jVI tilljAj _ jL^yi 4 j j>Al 


\\v 







(jn mil j) _ A^ajllll (j£xi IxJjj . A U»x A_jj^xx t,^,)\ iu>jAA 

4 - 4 J | j >ujll jjJj $.LiJaC-Vl (Jill IjjI jj A'm.Vijxll jj jUaJI jjiJ jj Vill _ A^ajlill 

(."lljl'i aJjU A Ktax liili (jail ^ ^U&SM (jlfc LjaJ jVI L_) jLaj 

. j-t^ill Qii f.LjaC.S/1 (Jli L^jljiSu ^LaJ (_Umi 


O^J^I u* cjlL^i <JL5& 


^yaJLl (jx a ~\k'\\ (jl jjaJI U^jy* S^C-Luui Lta._jl jiSij^ull 

Ajjilxllj jjJiljj i^yaj-A U1 jj_J (J _5 lilliA . Ajljljaa. ^ AjjIj_j 11 (jil ja$\ 

* * 

d^)LjJa*JI (jj 1 jx l o a. (jj_AiJa (—u iii j Pompe disease o* 3 j* Ax*»l 

(jLuuVI (_yi jjjx aJ .la. jjj ) *ul Alui jaJj ^Uaill Ixj (J jy ■» II SUaJ (_jJjj 

JjS (jjj : Ij^Li l-^iljj L-*-**^ jLS (jlj * JjVl Aii*« ^ JjIjII (J1»j 
^ <1 Slu^aVl j jsVl (^i (jf> O^**'JJ • ( ' 0 * * * * 

jjaj (j jJI alpha glucosidase jP***^ jl) £&) CjP- j?^ 
jj (jl j_LaJI . A_5Uall ^Llij (j-3 ^ maJ l A^a. wl iu jl (j-Jj5ul^l1 (j-« jj^jlaJI 
.iljjVl (j£l t Ijfux jj] (j^JIaII (j^aJI lifrl (ju-aSM 

Uaj | ^.j'Ul l t j i? J| ^ t laxll (jiaJI Ja^j ^1 ) heterozygotes AiJiJI 

cjjxaII jjaJI jI>Sj (ji ) X I ° J-a-4 5juiL»ll 0 jxi& ^ V* ‘ 

iliiau V^ breeder AjjiUll (jjj^l ^-all (jx ■• ( '/. A,Y ja-i ^iu SjxUI ^ 
(j^uull (fcJJ (jV ( <—UJtxll (jl>ii Ix^jx JS JxAJ ) (j jkjL k (jj^jj (jJJ ^jl jj 
^ jal~il l la. jIa. ^Aalxuj l^a. ^ x l i (jx (jSl <■ (_pa_^xll A i">Sjm ^Ull 

. ojIjSj Sjiu»II ^ i;jjj (j^l J^i V (5^ (jC- l iU>^i VI 

^ ■ nlall (juaJI J-ib aJ ( MspI ) fjji) jj^a-LJI jlit 

jixa J_pj ) SXaI j A_jail ej—iia jxaai ^n xxJI (jjaJI 1x1 _ *-iJ»J ^Sjx 

J 

( (jjxljjk, (j ^a x ' t Jl t ( 3»nkl l (jjadl <J jL^J lS ^ L5^ U^Jj^' 


N \A 


LjTjJ J.'JkJJjJI 



_ i. «.U OU £ 


*■ lalll ojiUI JL* LaLoj ) jjyl ojjAjHa l lift L_ijxjll £jjd lj * 

’TjLUj I—aJja^ 111 . | A—CajC (JJ-ui jUI (jlujyi ^J-S ^A_ll Jj jl^^ J* 1 **" 

(j—ia. jjlal_=k j-£j (j « J.iKlI j j-> " A-lix^Vl jlj-iVl j-£ ^ujjyLj Ajh imI'I 

(j—4 Ij-C-j t ^., .*«a jail j j%'l l. C >Kl ^ it oil jj tmall jJiLol . (jlaj-All 

U tt — ^A_ll L-LiXik jjo ’— Jj^' <G Li J (jj jl jC- CjLdi i—i jl ^y3 jlol' 

. 4^a^C j* (jiaJI Aj^j 


_jjljjaJLj <—lljjll ^I^Vl ^a^luS ^yi U^jl_jjSjjajil '- w"' Ia£ 

A_jjj25lj 11 (jAol j_<aS/l (j-a. ^ mi op 1 i£J 4 1 SaI jj ^y_S L-Cajl ^A ~\1 jj-A j 

1 Hi a i 1 fljlc- o jlj_ill j lg.La A-ilSjll ^yij l jjl jjH ^.-U-L^iii ^yjll A_u«ijjiill j 

aXA (Jla A >>t 4_jll*i jilt jj-u^raLilj CjUj_liHsj CjI.jH.C- jjjIj ^yi 

Cj-a-iS JLll J 4. jiLllI oAL_C all j»l ,m.>V I j ^jlHI 1 ill j»lAHuil_) l (j^i^Vi 

j»Jja_ul * a -L< J I jlLlVl ^y 3 J^-vlIj C- ’ ij.M I t iuiS 4 j jflj CjLu ‘"*‘ 1 I ii <*ljj 

. jSUil ^ 0^j£*&l 


-U1VI ALLLaj ^yC-UlxuaVl ^jillll 


^ il jj^'l ^HyI ^y3 Ij^ jljj;" i ij ja^a (JLojlLuiI £-ujj 1 (jlS LiJj 

jjjll JjLlI JUhImLj artificial insemination ^yC- H ^aVI ^—olill j* 
ojlloll jjSill luu aoc (Jj-oj 1 <1 4 frozen semen 
j^ol j_jill ^HV ojllm <11 jj ‘_jjSI j~i < _yjll jj£H (-jtlajli . i_JYYl 

-'O * 

A I juu ^UlL jSjll A_j3 j» *i< j i I JJ-jS VL<aj LLa jj I Jj %x L-Hjoj i._i« i/i 

<i'n_uii ^ny cH> iii (j^o j-sjL aj Laj <j\»‘i mVi £_<# ((j—in (j-» iLiyi 
U-*J SA-C.I jll jjIaII (j-* (JJ '■»'! JjUJl . A_jLjjj3j iuyi 

0 jj i • rf-l CjLc-ja. (jil <aluiSj A*J Xtlj ^ aa<.j' t LjfrjXuJ IHj ji (jl j-a 





JL«IijiT 


1 aaaaII . L-iLk-exi^U jSjL* A_jjaa 1I dAjljjaJI jA Ifi* JS Jaaj 

iIjLjIjjaJI ik jl j Sm (_jj.11 ( <-ij!a A^jJ ^ ^ 1 — ) (Jll^l jjAjjijll 

j_A t_»VVl Ciljjic. 1^1 jll j-Sill j_A ^-aSj tflj • jji*nll till jja*1 AjjaaII 

^1 - > 

4_1aj3 j 1 jj j AI ■ u n o jl—jii.1 » ">< ^jJlsk Ik iajll 4 A_ia (jalJLaoII (Jjfl Ole. jaJI 

^tJij U Ifi* ‘ SjjUia jUjuiL dilc. jaJI Lnl breeding value AjjjjjJI 

. i j'L Jl j» jjjJ A_ijj jill 1 $jajS jl duj (jj^Ua jfr 
| j» -JI lj J j_illl dl\_]ljj^ (jJ^Qa j_A ,U% all jIaII (JjLuiII 
jJ_S jA Cwijj 4 £jJj jJjjd CjI j 4 l& (Jj --j 4 A_ia11c. AjlLui o jIIaaII 

(JSLuU CjV^i mil j_A jj **111 jj -3 (j—jilt ‘LulUa jS (^jLajjVLj jjjl J jl jj...-v'il1 

. jAla 


.li Lil jJ-6 4 SjLIm ^jJijl <J_uij j—* C-iVVl jl (jSajV 

^^-jjl £cll_*j jl j ^aaII j_A jj 4 till j >ur- £ >>»i jl aj-»ij f - ^Lljj j-A L) ^aII 
gjl—,«J 4 | o jj C. jl A \» i jl 4 lujaL^ jl 1 * ^ sj_lL J L_A jjajj di_SjC- 

0 J J 

tjf-1 iUi^.i L_Luaaaj (JjLjajjj jA Alllaj La JJ£- Jj jll ^LjalA lIiLj ja jjj 

sJ-jJ ■ aAj-Ij ^lajl ^ £_Ja jj jl ^lj A jl ojjj*o ^ Jki^jj 4 

. j»Lc- (J_S Llua. T* * _ Y * o jIjaaII sjjull jA ^lii jl jfLaj Ajj jUI 

LpLiJI ja*j Aja jk. jj jl jjjiaJl f\ until jA ^jVl LUijAl' ) 

(J_Ilj jl j ^4j A_Ljiall aJ_^J . | tli4^j JjS 4 ^ajI ^1 j£j ( A >ii) jluk.V 

jLLl L^J (J A-k~~ll 4 Ljjjjl jl X!la LLjjaI j_A 4 O jljAA jLjjjjS jlil Aj^l 
jLLVl ci-i (j-Jj A -^l-vll jjO A lji<-»1 jLjjjja Cj^ %C- jjjj jjuAA jjS AjJlL 
tuiil j_A (j-ljVi JaII-JJ_S j ^aa" jA Ajl . ^7jLiJI jA *j ll 

j_A 1 JJ_C- IaI jll j j jl 1 j_A ^cjill * jUjj (jAU-aiJ jl jji>]l Ijjjk 

LlS LaJj . Cjljjic. jl a_juj! jl <5*5 — Liljj identical a_LLL1a1I AaaVI 

Cj—JJ j_jj_la j_A A_jjIa (jUjjaj e jLIaaII ^Vl CjLjaJjJ ^_ilj jl ^jlVi m) 

ujjSI jUI jA SjjuS bl^c.1 0ljj jl jj) (^jjaII jjjSa ^ia 4 jljjl' U 








■ a lx jjSill (_jx l^o-o ^jiml Ixjj i ajllxxll -Luljjil 

ji Lx jjJI A .fflixll a jut. CjjLxt Ixjj ] 

j-L) £_ixj biological diversity jxxll £ jlill ^ JiliaJI ^lij a!*Z 

CjLjljjaJlj Cjlxiaj_jjil .~ix%~> jji (j£xj jj — 

, £ IjjJa) jlil ^jx ( jju. Lj aJ^Lui ji £jj 

V>l*It CiUlj^aJl sexing q^j 

i CjLiljxvil (ju -uVil ^aJj jjl CiS-uljl CiVjl^x <JJ9* 

X {_y I JJ-XJ^£1I (J- x%j Lax 4 Y (jxa l§jx (Jx~^J lx jj3 ^ 

^Ul _yA (_j jlxll jjl jjiaJli J A_y]^xll (jjiia. ^ Aic- till j j 

Ijjj j _$3 ( a jLil ASx J 1 jjj£ 4 x$jV Ajailx ^Jjx 3 . | (jjiiaJI 

jx. jW*ij . Ijj_£j ajl Li -1 Sj jjl A x^ jj -kill Aa_Ljjlx j^jjx Lxl . Ljljyi 

* 

ji ) 4 x_ilx jjj >^ri!1 £_x)jj ^Uii lil iajixll CiljljiaJI 

. ^llDUj jLL^U (jLIjiaJl aIac.1 i »r.I,>>j,u jj 4 tlx ijjl* LsAa. | ^vUI 


4_ijjjix jJk Lx u If- <jLI jjaJI (jx±iaj t_ijlaj p l^o a ■Ixa n'i 

U-» u^ 1 4 ~ c ' J>1' ^jLjljxk. (j-i X (j<i f jjjxjjSLll tjx 

JxLaJl (^j-Lxil alj_j L-llI ^JaS ^jjSj iiuj ‘ Y <jxi f 

(jl j_iaJl al jj jj-S Ljall 4_tiS j^x ^ 1 1 _ V * i »m n J e^jui]l j_pa ju ^>aSl q* 
fluorescent i.xV <» i aLIuAj (j^ill liuk v jiixSj . JxlaJl jixll 
J ji i".l ^IaaJjxL Ij J Cj ^ (j)Sxj « Aj^ixll CjL) jjjJI Ajjji ^ ux»*i 

(j If- lAA (_£jaI IxAic- . L tfcXilll <ilj£ joLwall (jjUl) (_juLj (jit Lj^LaJl 

1.-.1 g -rSj\ Q_C- ^jlxll L-iajJl dlljyi <Jjy|j dlil£ L_u)jbu <Jjixll (jLIjiaJI 

4—ll_ll jaaJL A xlixll Lxl 4 ’/. ^ t " A LS1I n CjLll j±xlL a vILll 



fl* 



i-Uc oUl/ _ 


^ .u'j" J.j.Jg'iH (jSl . U\ 1$imj J JjSiil A-AluJ " Aijiill " AjjIaII 

• lSJ^ J) Jl jjV Ac. j jaII tlililjaa. J& iijiaJI al$J 

^uiLuaJi 

( J JLS Jjjilill ^a ojjjS AjajuI a jjj£ ujC-tL* jjiUl <—i jjOt 1 . 1 . 1 ** j 

j» >>tA ( LjjlJJ ) (jj uj^l*! Ulj V L-UaJIJ t /) ♦ (J—1J < > ' » A I>a1 1 iJ>UL, 

(IjLjaS V) jj-ij V jLc*la < ‘ lactose jjj£AJl ‘ u-Jil 

jj jIj-Sj jS^*. jjj£A 1I J_laj jjiil lactase J££>U1 ^jil aLa^ 

. galactose jjiSVU j£*«j dextrose ( s-^' J*“ ) 

^Liill J j jj^al l A it .-a ill! jLillj ^jJadl 4 j^ aV ui ^L«laV| J) 

intolerants u^L-iail *V>a *UJ jjl £*'Jj • JW/'j 
S jilll a j-A tj&lj l jj5C)U! Ja icLJajll jj*u J jj*J 

. a!j«UH a«j 

a_j£aj Aspergillus oryzae tj a - ^>1 »s tilLiA 

^jjyi Ha o- 5 -’ 1 Aij * f^>) c 1 ^) 

jjj£>U\ Jiauji t q-jDI aJ jja j " " Ja«j 1 resin -ckjjj 

11*1 ^iU-BA Cli-AjS\ . (>* LjlU. UJ 4illl ,1«J Cjiaj 4 a-h^a JJ 

j ; ...K-bU Aj-mJ £_£jj t*! j-w IjlabI u-i L$jlJ IaI'jIabI J 

. jjj^U 
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